PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-029249 
(43)Date of publication of application : 28.01 .2000 



(51)Int.CI. G03G 9/097 

G03G 9/08 

G036 9/087 

G03G 15/02 

G03G 15/08 

G03G 15/16 

G03G 15/20 

G03G 21/10 



(21 Application number : 10-195360 (71 Applicant : CANON INC 

(22)Date of filing : 10.07.1998 (72)Inventor : HANDA TOMOHITO 

ONO MANABU 
KAWAMOTO KEIJI 
HASHIMOTO AKIRA 



(54) DRY TONER AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dry toner having a good balance of image density and image fog, not 
causing trouble such as fusion to a drum and highly suitable for an electrophotographic process. 
SOLUTION: The toner contains a binding resin, a colorant, a wax and an organometallic compd. The 
organometallic compd. is a zirconium complex or a zirconium complex salt having zirconium as a metallic 
element and an arom. diol, an arom. hydroxycarboxylic acid or an arom. polycarboxylic acid coordinated as a 
ligand and 0.1-50 wt% of the binding resin is a polycarbonate resin having a main peak mol.wt. of 1,000-500,000 
by gel permeation chromatography. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a toner which contains binding resin, colorant, a wax, and an organic metallic compound at least, This 
organic metallic compound has a zirconium as a metallic element, and as a ligand ** Aromaticdiol, It is a 
zirconium complex or zirconium salt which has configurated aromatic hydroxycarboxylic acid or aromatic 
polycarboxylic acids, ** A dry type toner, wherein 0.1 to 50% of the weight of binding resin of this toner is 
polycarbonate system resin and main peak molecular weights by gel permeation chromatography (GPC) of this 
polycarbonate system resin are 1000-500,000. 

[Claim 2]In a projected area diametei^circularity scatter diagram of a number standard of a toner measured with 
a flow type particle image measuring apparatus, The dry type toner according to claim 1 , wherein the circle 
equivalent number mean particle diameter D1 (micrometer) of this toner is 2-10 micrometers and the degree of 
mean circle form of this toner is [ circularity standard deviation ] less than 0.040 in 0.920-0.995. 
[Claim 3]The dry type toner according to claim 1 or 2 with which the degree of mean circle form of this toner is 
characterized by circularity standard deviation being less than 0.035 by 0.970-0.995. 

[Claim 4]The dry type toner according to any one of claims 1 to 3 with which this toner is characterized by less 
than 0.950 circularity particle toner being several 15 percent or less in a projected area diameter-circularity 
scatter diagram of a number standard of a toner measured with said flow type particle image measuring 
apparatus. 

[Claim 5]In a DSC curve by which a volatile constituent in this toner is 200 ppm or less, and this wax component 
is measured with a differential scanning calorimeter, The dry type toner according to any one of claims 1 to 4, 
wherein onset temperature of the starting point of an endothermic peak which has a maximum endothermic peak 
to a 50-100 ** field at the time of temperature up, and contains this maximum endothermic peak is not less than 
40 **. 

[Claim 6]The dry type toner according to any one of claims 1 to 4, wherein a volatile constituent in this toner is 
50 ppm or less. 

[Claim 7]In fault plane observation of particle toner using a transmission electron microscope (TEM) of this 
toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a weight reference of a 
toner measured with said flow type particle image measuring apparatus, 20 fault planes of particle toner which 
presents the major axis R which fills a relation of 0.9 <=R/D 4<=1.1 are selected, (2) Inside of phase separation 
structure resulting from a wax component which exists all over a fault plane of this particle toner, So that the 
major axis r of the largest thing may be measured about each and an arithmetic mean of r/R (3) Calculated may 
fill arithmetic mean <=0.95 of 0.05 <=r/R, The dry type toner according to any one of claims 1 to 6, wherein this 
wax component is distributed by island shape of spherical and/or a fuseau form substantially in binding resin. 
[Claim 8]The dry type toner according to claim 7 characterized by this wax component being distributed by 
island shape of spherical and/or a fuseau form substantially in binding resin so that an arithmetic mean of said 
r/R may fill arithmetic mean <=0.90 of 0.25 <=r/R. 

[Claim 9]An electrifying process which impresses voltage to charge members and is charged from the exterior to 
electrostatic latent image support at least. 

A latent image forming process which forms an electrostatic latent image in electrified electrostatic latent image 
support. 

A developing process which develops an electrostatic charge image with a toner and forms a toner image on 
electrostatic latent image support 

A transfer process which transfers a toner image on electrostatic latent image support to a transfer material. 
A fixing process which carries out heat fixing of the toner image on a transfer material. 

Are the above the image formation method which it had, and this toner, It is a toner which contains binding resin, 
colorant, a wax, and an organic metallic compound at least, This organic metallic compound has a zirconium as a 
metallic element, and as a ligand ** Aromaticdiol, It is a zirconium complex or zirconium salt which has 
configurated aromatic hydroxycarboxylic acid or aromatic polycarboxylic acids, ** It is characterized by 0.1 to 
50% of the weight of binding resin of this toner being polycarbonate system resin, and main peak molecular 



weights by gel permeation chromatography (GPC) of this polycarbonate system resin being 1000-500,000. 

[Claim 10]In a projected area diameter-circularity scatter diagram of a number standard of a toner measured 
with a flow type particle image measuring apparatus, The image formation method according to claim 9, wherein 
the circle equivalent number mean particle diameter D1 (micrometer) of this toner is 2-10 micrometers and the 
degree of mean circle form of this toner is [ circularity standard deviation ] less than 0.040 in 0.920-0.995. 
[Claim 1 1]The image formation method according to claim 9 or 10 with which the degree of mean circle form of 
this toner is characterized by circularity standard deviation being less than 0.035 by 0.970-0.995. 
[Claim 12]The image formation method according to any one of claims 9 to 1 1 with which this toner is 
characterized by less than 0.950 circularity particle toner being several 15 percent or less in a projected area 
diameter-circularity scatter diagram of a number standard of a toner measured with said flow type particle image 
measuring apparatus. 

[Claim 13]In a DSC curve by which a volatile constituent in this toner is 200 ppm or less, and this wax 
component is measured with a differential scanning calorimeter, The image formation method according to any 
one of claims 9 to 12, wherein onset temperature of the starting point of an endothermic peak which has a 
maximum endothermic peak to a 50-100 ** field at the time of temperature up, and contains this maximum 
endothermic peak is not less than 40 **. 

[Claim 14]The image formation method according to any one of claims 9 to 12, wherein a volatile constituent in 
this toner is 50 ppm or less. 

[Claim 15]In fault plane observation of particle toner using a transmission electron microscope (TEM) of this 
toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a weight reference of a 
toner measured with said flow type particle image measuring apparatus, 20 fault planes of particle toner which 
presents the major axis R which fills a relation of 0.9 <=R/D 4<=1.1 are selected, (2) Inside of phase separation 
structure resulting from a wax component which exists all over a fault plane of this particle toner, So that the 
major axis r of the largest thing may be measured about each and an arithmetic mean of r/R (3) Calculated may 
fill arithmetic mean <=0.95 of 0.05 <=r/R, The image formation method according to any one of claims 9 to 14, 
wherein this wax component is distributed by island shape of spherical and/or a fuseau form substantially in 
binding resin. 

[Claim 16]The image formation method according to claim 15 characterized by this wax component being 
distributed by island shape of spherical and/or a fuseau form substantially in binding resin so that an arithmetic 
mean of said r/R may fill arithmetic mean <=0.90 of 0.25 <=r/R. 

[Claim 1 7]The image formation method according to any one of claims 9 to 16, wherein movement speed of a 
toner support side in a developing area is the speed of 1 .05 to 3.0 times of this to movement speed of an 
electrostatic latent image support side in this developing process and surface roughness Ra (micrometer) of this 
toner support is 1.5 or less. 

[Claim 1 8]The image formation method according to any one of claims 9 to 1 7 countering with this toner support 
and allotting a ferromagnetic metal braid with a minute space. 

[Claim 19]The image formation method according to any one of claims 9 to 17 contacting a braid which counters 
with this toner support and consists of elastic bodies. 

[Claim 20]The image formation method according to any one of claims 9 to 19 developing negatives having a 
fixed gap with this electrostatic latent image support and toner support, and impressing a mutual electric field. 
[Claim 21]The image formation method according to any one of claims 9 to 20, wherein this electrifying process 
contacts charge members to electrostatic latent image support, impresses voltage to charge members from the 
exterior and is charged in electrostatic latent image support. 

[Claim 22]The image formation method according to any one of claims 9 to 21, wherein this electrostatic latent 
image support and a transfer device contact via this transfer material in the case of a transfer process which 
carries out electrostatic image transfer of the toner image on this electrostatic latent image support to a 
transfer material using a transfer device. 

[Claim 23]The image formation method according to any one of claims 9 to 22 which this heat fixing process 
does not have supply of a fluid for offset prevention, or is characterized by carrying out heat fixing of the toner 
image to a transfer material with the heat fixing device which does not have a fixing assembly cleaner. 
[Claim 24]An image formation method given in either of claim 9 ** 22 to which this heat fixing process is 
characterized by carrying out heat fixing of the toner image to a transfer material by a pressurizing member 
which carries out opposite pressure welding at a heating body by which fixing support was carried out, and this 
heating body, and is stuck to this heating body via a film. 

[Claim 25]Residual toner which is not transferred on electrostatic latent image support after transfer is cleaned 
and collected. The image formation method according to any one of claims 9 to 24 having a toner reuse 
mechanism in which supply this collected toner to a developing means, make a developing means hold again, and 
an electrostatic latent image on electrostatic latent image support is developed. 

[Claim 26]An electrifying process which impresses voltage to charge members and is charged from the exterior 



to electrostatic latent image support at least. 

A latent image forming process which forms an electrostatic latent image in electrified electrostatic latent image 
support. 

A developing process which develops an electrostatic charge image with a toner and forms a toner image on 
electrostatic latent image support 

The 1st transfer process that transfers a toner image on electrostatic latent image support to an intermediate 
transfer body. 

The 2nd transfer process that transfers a toner image on this intermediate transfer body to a transfer material, 
and a fixing process which carries out heat fixing of the toner image on a transfer material. 

Are the above the image formation method which it had, and this toner. It is a toner which contains binding resin, 
colorant, a wax, and an organic metallic compound at least, This organic metallic compound has a zirconium as a 
metallic element, and as a ligand ** Aromaticdiol, It is a zirconium complex or zirconium salt which has 
configurated aromatic hydroxycarboxylic acid or aromatic polycarboxylic acids, ** It is characterized by 0.1 to 
50% of the weight of binding resin of this toner being polycarbonate system resin, and main peak molecular 
weights by gel permeation chromatography (GPC) of this polycarbonate system resin being 1000-500,000. 

[Claim 27]In a projected area diametei^circularity scatter diagram of a number standard of a toner measured 
with a flow type particle image measuring apparatus, The image formation method according to claim 26, wherein 
the circle equivalent number mean particle diameter D1 (micrometer) of this toner is 2-10 micrometers and the 
degree of mean circle form of this toner is [ circularity standard deviation ] less than 0.040 in 0.920-0.995. 
[Claim 28]The image formation method according to claim 26 or 27 with which the degree of mean circle form of 
this toner is characterized by circularity standard deviation being less than 0.035 by 0.970-0.995. 
[Claim 29]The image formation method according to any one of claims 26 to 28 with which this toner is 
characterized by less than 0.950 circularity particle toner being several 15 percent or less in a projected area 
diameter-circularity scatter diagram of a number standard of a toner measured with said flow type particle image 
measuring apparatus. 

[Claim 30]In a DSC curve by which a volatile constituent in this toner is 200 ppm or less, and this wax 
component is measured with a differential scanning calorimeter, The image formation method according to any 
one of claims 26 to 29, wherein onset temperature of the starting point of an endothermic peak which has a 
maximum endothermic peak to a 50-100 ** field at the time of temperature up, and contains this maximum 
endothermic peak is not less than 40 **. 

[Claim 31]The image formation method according to any one of claims 26 to 29, wherein a volatile constituent in 
this toner is 50 ppm or less. 

[Claim 32]In fault plane observation of particle toner using a transmission electron microscope (TEM) of this 
toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a weight reference of a 
toner measured with said flow type particle image measuring apparatus, 20 fault planes of particle toner which 
presents the major axis R which fills a relation of 0.9 <=R/D 4<=1.1 are selected, (2) Inside of phase separation 
structure resulting from a wax component which exists all over a fault plane of this particle toner, So that the 
major axis r of the largest thing may be measured abogt each and an arithmetic mean of r/R (3) Calculated may 
fill arithmetic mean <=0.95 of 0.05 <=r/R, The image formation method according to any one of claims 26 to 31, 
wherein this wax component is distributed by island shape of spherical and/or a fuseau form substantially in 
binding resin. 

[Claim 33]The image formation method according to claim 32 characterized by this wax component being 
distributed by island shape of spherical and/or a fuseau form substantially in binding resin so that an arithmetic 
mean of said r/R may fill arithmetic mean <=0.90 of 0.25 <=r/R. 

[Claim 34]In this developing process, movement speed of a toner support side in a developing area. The image 
formation method according to any one of claims 26 to 33 characterized by being the speed of 1.05 to 3.0 times 
of this, and surface roughness Ra (micrometer) of this toner support being 1.5 or less to movement speed of an 
electrostatic latent image support side. 

[Claim 35]The image formation method according to any one of claims 26 to 34 countering with this toner 
support and allotting a ferromagnetic metal braid with a minute space. 

[Claim 36]The image formation method according to any one of claims 26 to 34 contacting a braid which 
counters with this toner support and consists of elastic bodies. 

[Claim 37]The image formation method according to any one of claims 26 to 36 developing negatives having a 
fixed gap with this electrostatic latent image support and toner support, and impressing a mutual electric field. 
[Claim 38]The image formation method according to any one of claims 26 to 37, wherein this electrifying process 
contacts charge members to electrostatic latent image support, impresses voltage to charge members from the 
exterior and is charged in electrostatic latent image support 

[Claim 39]The image formation method according to any one of claims 26 to 38, wherein this intermediate 
transfer body and a transfer device contact via this transfer material in the case of the 2nd transfer process 



thai carries out electrostatic image transfer of the toner image on this intermediate transfer body to a transfer 
material using a transfer device. 

[Claim 40]The image formation method according to any one of claims 26 to 39 which this heat fixing process 
does not have supply of a fluid for offset prevention, or is characterized by carrying out heat fixing of the toner 
image to a recording material with the heat fixing device which does not have a fixing assembly cleaner. 
[Claim 41]The image formation method according to any one of claims 26 to 39 characterized by carrying out 
heat fixing of the toner image to a recording material by a pressurizing member in which this heat fixing process 
carries out opposite pressure welding at a heating body by which fixing support was carried out, and this heating 
body and, which it sticks to this heating body via a film. 

[Claim 42]Residual toner which is not transferred on electrostatic latent image support after transfer is cleaned 
and collected, The image formation method according to any one of claims 26 to 41 having a toner reuse 
mechanism in which supply this collected toner to a developing means, make a developing means hold again, and 
an electrostatic latent image on electrostatic latent image support is developed. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the image formation method using the dry type toner (a toner is 
called below) used for the record method using a xerography, an electrostatic recording method, magnetic 
recording, a toner jet process, etc., and this toner. It is related with the image formation method using the toner 
used for the image recorder which can be used for a copying machine, a printer, a facsimile, a plotter, etc. in 
detail, and this toner. 
[0002] 

[Description of the Prior Art]Although many methods are conventionally known as a xerography, Generally use a 
photoconductivity substance, form an electric latent image on image support (photo conductor) by various 
means, and it ranks second, After developing negatives, visible-image-izing this latent image with a toner and 
transferring a toner image to transfer materials, such as paper, if needed, a toner image is established on a 
transfer material with heat, a pressure, etc., and a copy is obtained. 

[0003]As a method of visualizing an electric latent image, the cascade developing-negatives method, the 
magnetic brush developing-negatives method, the pressurizing development method, etc. are known. The method 
of making the between on a photo conductor and a sleeve fly in an electric field using the rotation sleeve which 
allotted the magnetic pole to the center is also used using magnetic toner. 

[0004]Since carrier particles, such as a glass bead and iron powder, are required for a two-ingredient 
development system compared with an one-ingredient method, it is difficult a miniaturization and to carry out 
the weight saving of the developer itself. Since the two-ingredient development system needs to keep the 
concentration of the toner in a career constant, the device which detects toner density and supplies the toner 
of an initial complement is required for it. Therefore, a developer is greatly heavy also here and this cost also 
becomes high. Since such a device is not needed in an one-ingredient development system, and it can do 
cheaply small lightly too, it is desirable. 

[0005]What is called a toner jet method that applies a dry type toner directly according to electrostatic force on 
a recording material in recent years, is established in a toner image on a transfer material with heat, a pressure, 
etc., and obtains a copy is also proposed. In order that a toner jet method may transfer a dry type toner directly 
on a recording material, without needing members, such as electrostatic latent image support, compared with the 
electrostatic-charge-image-development method from the former, simplification of a device is possible for it, 
and it is preferred in low-pricing. There is much possibility in respect of printing speed to improvement in the 
speed of printing, or high-speed full color printing. 

[0006]In the printer, LBP or an LED printer is the mainstream of the latest commercial scene, and high 
resolution, i.e., the thing which was about 300 dpi conventionally, is being set to 1200 and 2400dpi as a direction 
of technical. As for the development system, according to the flow, the high definition has been required more in 
connection with this. Also in a copying machine, advanced features by digitization are the mainstream of the 
latest commercial scene, therefore the development system is also progressing in the high resolution direction, 
and high resolution and a high definition development system have been required like a printer. 
[0007]Then, adding a specific charge controlling agent as an additive agent which gives desired frictional 
electrification nature to particle toner for the purpose of the highly minute-ized development of a toner is 
performed. As a publicly known charge controlling agent known for the technical field concerned today, there are 
resin containing metallic complexes, such as a metallic complex of a monoazo color, hydroxycarboxylic acid, 
dicarboxylic acid, and aromaticdiol, and an acid component as negative frictional electrification nature. As right 
frictional electrification nature, the polymer etc. which have nigrosine dye, azine dye, triphenylmethane series 
dyes and pigments, quarternary ammonium salt, and quarternary ammonium salt in a side chain are known. 
[0008]Since many of these charge controlling agents are colored and use to color toner has restriction, there is 
much what cannot demonstrate sufficient electrification controllability. Although a small number of charge 
controlling agent is colorless very much, electrification control ability is not enough, and the homogeneity of a 
highlight is not obtained, or it has a fault like change of the image concentration in a durability test is large, and 



I. » 

cannot become practical toner performance. 

[0009]Conventiona!ly the metal complex and metal salt of aromatic carboxylic acid, JP,53-127726,A, JP.57- 
111541 A JP.57-124357A JP,57-104940,A, JP.61-69073A JP,61-73963,A, JP,61-267058,A, JP.62-105156A 
JP,62-145255,A, JP.62-1 63061 A JP.63-208865A JP.3-276166A JP.4-84141 A and JP,8-160668,A are partly 
proposed as the start. However, although what is proposed by these gazettes is excellent in each from a 
viewpoint of fractional electrification grant, in development nature, it is difficult to maintain especially the balance 
of image concentration and image fogging, and it is still insufficient [ what ] as electrification control ability of a 
toner. 

[0010]Then, the toner which specified profile coefficient SF-1 and SF-2 as a method of raising frictional 
electrification nature is proposed. It has not come to attain [ in / since the surface is easy to be rubbed 
uniformly, improve in frictional electrification nature and a certain amount of improvement is accepted about 
development nature or transfer nature, but this toner is insufficient as an effect, and / development nature ] 
highly minute-ization. 

[0011]On the other hand, to a demand of high resolution and a high definition developing method, JP,1-112253,A, 
Although the small grain diameter toner which has specific particle size distribution is proposed in JP.1- 
191156A JP,2-214156,A, JP.2-284158.A, JP.3-181952A and JP,4-162048,A, After all, in addition to the 
problem of the image quality degradation by toner degradation etc., or transfer nature like ****, when the 
operating environment of a toner was under low-humidity /temperature, decline in the developing efficiency by 
superfluous electrification of a toner was caused, and it had a problem of reducing resolution remarkably. 
[0012]Mean particle diameter in JP,9-160283,A at 6-10 micrometers. The degree of mean circle form has 0.85- 
0.98, and the toner whose content of 0.85 or less particle circularity is 10 or less % of the weight is proposed, 
Although reference is made about the mobility of a toner, electrification standup nature, and the cleaning nature 
by a cleaning blade, about the endurance or environmental stability of a toner accompanying diameter[ of a 
granule ]-izing of a toner, it is not considered at all, and has not resulted in highly minute development. 
[0013]furthermore — JP.9-1 9771 4,A — the ratio of the 50% pitch diameter A of developer particles, and the 10% 
pitch diameter B — B/A at 40 to 80%. The degree of mean circle form is proposed about the developer 
comprehensively taken into consideration, when circularity controls toner shape by 0.93-1.0 so that 0.85 or less 
rate will be 3.0% or less. However, although a certain amount of improvement is found by the stability of the 
image concentration of a developer, etc., the degree of mean circle form exceeded 0.96, and a pitch diameter 
was not taken into consideration by the actual condition at all about the diameter-ized toner of a granule of 8 
micrometers or less 50%, but it has left the room for an improvement to the problem like 

[0014]In transfer, there was a tendency which the adhesion force (an image-force, Van der Waals force, etc.) to 
the photo conductor of particle toner is becoming large, and a transfer residual toner increases as a result 
compared with the Coulomb force concerning particle toner as the toner byway-ized. 
[001 5] Although the development stability of the toner is demanded under environment, such as high- 
humidity/temperature, there is no toner which is fully especially satisfied with the diameterHzed toner of a 
granule of these demands. 

[001 6] Although various performances demanded from a toner which was mentioned above have many mutually 
reciprocal things, and to both satisfy them highly efficiently moreover is desired increasingly in recent years and 
also research on the all-inclusive correspondence which also included the developing characteristic is done, 
there is nothing still sufficient. 

[001 7]A system with little waste toner which is the target of abandonment is desired from a viewpoint of nature 
conservation ecology. The image formation method using the dry type toner and this toner which do not contain 
a substance harmful to human bodies, such as a heavy metal, is searched for. Also for these reasons, a dry type 
toner, the toner which is excellent in matching with a development process especially electrostatic latent image 
support, an intermediate transfer body, charge members, etc., and the developing method which was adapted for 
the toner good are required. 
[0018] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the dry type toner and 
image formation method which solved the problem of the above-mentioned conventional technology. 
[0019]That is, the purpose of this invention is to provide the dry type toner which was excellent in electrification 
controllability without using a heavy metal etc. 

[0020]Furthermore, the purpose of this invention is to provide the dry type toner and image formation method 
which were able to balance image concentration and an image fogging ghost by improving the electrifying 
stability of a toner. 

[0021]In the image formation method which uses this toner, the purpose of this invention is to provide the dry 
type toner and image formation method which have an adverse effect on neither a developing sleeve, nor a 
photo conductor drum, an intermediate transfer body, etc. and which were highly applied to the 
electrophotography process. 



[0022] 

[Means for Solving the Problem]This invention persons about a dry type toner containing an organic metallic 
compound which has a zirconium, and polycarbonate system resin. When influence which particle diameter 
frequency distribution and circularity frequency distribution of particle toner have on development nature, 
environmental stability, and endurance was considered, it found out that there was very deep relation and 
resulted in this invention. 

[0023]Namely, in a toner with which this invention contains binding resin, colorant, a wax, and an organic metallic 
compound at least, This organic metallic compound has a zirconium as a metallic element, and as a ligand ** 
Aromaticdiol, It is a zirconium complex or zirconium salt which has configurated aromatic hydroxycarboxylic acid 
or aromatic polycarboxylic acids, ** It is related with a dry type toner, wherein 0.1 to 50% of the weight of 
binding resin of this toner is polycarbonate system resin and main peak molecular weights by gel permeation 
chromatography (GPC) of this polycarbonate system resin are 1000-500,000. 
[0024]This invention relates to an image formation method which used this toner. 
[0025] 

[Embodiment of the Invention]As a suitable organic zirconium compound for the dry type toner of this invention, 
they are a complex compound of a zirconium, or an aromatic-carboxylic-acid salt of a zirconium. It is zirconium 
salt which has zirconium ion as a metal ion and has aromatic carboxylic acid as this ion as a suitable organic 
metallic compound. The hafnium element may be included in this zirconium on the zirconium element standard 
less than [ 20wt% ]. As a ligand of the complex compound of a zirconium, and the aromatic-carboxylic-acid salt 
of a zirconium, what is carrying out 2-4-piece chelate formation of aromaticdiol, aromatic hydroxycarboxylic 
acid, or the aromatic polycarboxylic acids is preferred, and what it has 2-3 pieces is still more preferred. It may 
be a mixture of a complex and complex salt with which the complex, the complex salt, or the ligand from which 
the number of chelate formation differs is different. It may be a mixture of a salt in which the numbers of 
ionization of acid ion differ. 

[0026]As the zirconium complex or zirconium complex salt of aromaticdiol, aromatic hydroxycarboxylic acid, and 

aromatic polycarboxylic acids, the organic zirconium compound which can express with a general formula (I) is 

preferred. 

[0027] 

[Formula 1] 
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[0028]In a general formula (1), as a substituent Ar An alkyl group, an aryl group, An aralkyl group, a cycloalkyl 
group, an alkenyl group, an alkoxy group, It may have an aryloxy group, a hydroxyl group, an alkoxycarbonyl group, 
an aryloxy carbonyl group, an acyl group, an acyloxy group, a carboxyl group, halogen, a nitro group, a cyano 
group, an amino group, an amide group, and a carbamoyl group. Aromatic residue is expressed, X and Y express- 
0-and -CO-O-, and X and Y may be the same or may differ from each other, L expresses neutral ligand, water, 
alcohol, ammonia, alkylamine, and pyridine, C1 expresses a univalent cation, hydrogen, a univalent metal ion, 
ammonium, and alkylammonium, C2 expresses a divalent cation and a divalent metal ion, n expresses 2, 3, and 4, 
and m expresses 0, 2, and 4. The aromatic carboxylic acid and aromaticdiol which serve as a ligand in each 
complex or complex salt may be the same, or may differ from each other. It may be a mixture of the complex 
compound in which the number of n and m differs. As aromatic residue, from the viewpoint of the improvement 
in dispersibility of the complex to the inside of binding resin and complex salt, or a viewpoint of the improvement 
in electrostatic property, The benzene ring, a naphthalene ring, an anthracene ring, and a phenanthrene ring are 
preferred, an alkyl group, a carboxyl group, and a hydroxyl group are preferred as a substituent, water is 
preferred as L, and hydrogen, sodium, potassium, ammonium, and alkylammonium are preferred as C1. 
[0029]A desirable complex or complex salt is an organic zirconium compound which can express with the general 
formula (2), (3), and (4). 
[0030] 
[Formula 2] 
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[0031]R in a general formula (2), (3), and (4) Hydrogen, an alkyl group, an aryl group, An aralkyl group, a cycloalkyl 
group, an alkenyl group, an alkoxy group, An aryloxy group, a hydroxyl group, an acyloxy group, an alkoxycarbonyl 
group, An aryloxy carbonyl group, an acyl group, a carboxyl group, halogen, Express a nitro group, an amino 
group, and a carbamoyl group, connect mutually, and An aliphatic series ring, Even if may form an aromatic ring 
or heterocycle, it may have the substituent R to this ring in this case, and it may have the eight substituents R 
from 1 and is the same respectively. May differ and C A univalent cation, hydrogen, an alkaline metal, ammonium, 
Alkylammonium is expressed, 1 expresses the integer of 1-8, n expresses 2, 3, and 4, m expresses 0, 2, and 4, 
and the aromatic carboxylic acid and aromaticdiol which serve as a ligand in each complex or complex salt may 
be the same thing, or may differ from each other. It may be a mixture of the complex compound in which the 
number of n and m differs. From the viewpoint of the improvement in dispersibility of the complex to the inside 
of binding resin and complex salt, or a viewpoint of the improvement in electrostatic property, as the substituent 
R, an alkyl group, an alkenyl group, a carboxyl group, and a hydroxyl group are preferred, and hydrogen, sodium, 
potassium, ammonium, and alkylammonium are preferred as C. The environmental stability which does not have 
counterion and which is a zirconium neutral complex in n= 2 in a general formula, and was excellent is acquired, 
especially a desirable thing is excellent also in the dispersibility to the inside of binding resin, and good 
endurance is obtained. 

[0032]A zirconium complex or complex salt used for this invention is a complex compound of 6 coordination or 8 
coordination, and a complex compound which turns into a diplokaryon complex compound in which a ligand 
carried out the bridging, and serves as rational formula top 6 coordination is in 8 coordination. The structure is 
illustrated for a typical thing of structure of such a complex compound by following general chemistry type (5) - 
(9). What does not have the ligand L in the following structures is included. 
[0033] 
[Formula 3] 
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[0034] 
[Formula 4] 
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[0035]The organic zirconium compound which can express with the general formula (10) and (11) as zirconium 
salt of aromatic carboxylic acid on the other hand is preferred. 
[0036] 
[Formula 5] 

(Ar - COO" ) n Zr 4+ (4 - n) Al~ £ Kit (2-2/ n) A2 2 " (10) 
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(11) 



[0037]In a general formula (10) and (11), as a substituent Ar An alkyl group, An aryl group, an aralkyl group, a 
cycloalkyl group, an alkenyl group, an alkoxy group, An aryloxy group, a hydroxyl group, an acyloxy group, an 
alkoxycarbonyl group, An aryloxy carbonyl group, an acyl group, a carboxyl group, halogen, . It may have a nitro 
group, a cyano group, an amino group, an amide group, and a carbamoyl group. Aromatic residue is expressed, A1 
expresses a univalent anion, halogen ion, a hydroxide ion, and nitrate ion, A2 expresses a divalent anion, sulfate 
ion, and hydrogen phosphate ion, and n expresses 1, 2, 3, and 4. The aromatic carboxylic acid and aromaticdiol 
which serve as acid ion in each metal salt may be the same, or may differ from each other. It may be a mixture 
of a salt in which the number of n differs. From the viewpoint of the improvement in dispersibility of metal salt to 
the inside of binding resin, or a viewpoint of the improvement in electrostatic property, as aromatic residue, The 
benzene ring, a naphthalene ring, an anthracene ring, and a phenanthrene ring are preferred, an alkyl group, a 
carboxyl group, a hydroxyl group, and an acyloxy group are preferred as a substituent, and n of n is [ the thing of 
2 ] preferred in a general formula (10) at the thing of 4, and a general formula (11). 
[0038]Desirable metal salt is zirconium salt which can express with the general formula (12) and (13). 
[0039] 
[Formula 6] 
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[0040]R in a general formula (12) and (13) Hydrogen, an alkyl group, an aryl group, An aralkyl group, a cycloalkyl 
group, an alkenyl group, an alkoxy group, An aryloxy group, a hydroxyl group, an alkoxycarbonyl group, an aryloxy 
carbonyl group. An acyloxy group, an acyl group, a carboxyl group, halogen, a nitro group, Express an amino 
group, an amide group, and a carbamoyl group, connect mutually, and An aliphatic series ring. Even if it may have 



from 1 the eight substituents R which may form an aromatic ring or heterocycle and may have the substituent R 
to this ring in this case and is the same respectively, It may differ and A1 expresses a univalent anion, halogen 
ion, a hydroxide ion, and nitrate ion, A2 expresses a divalent anion, sulfate ion, and hydrogen phosphate ion, 1 
expresses the integer of 1-8, and n expresses 2, 3, and 4. The aromatic carboxylic acid and aromaticdiol which 
serve as acid ion in each metal salt may be the same, or may differ from each other. It may be a mixture of a 
salt in which the number of n differs. From the viewpoint of the improvement in dispersibility of metal salt to the 
inside of binding resin, or a viewpoint of the improvement in electrostatic property. As a substituent, an aikyl 
group, an alkenyl group, a carboxyl group, a hydroxyl group, and an acyloxy group are preferred, the 
environmental stability which the thing of 2 was [ environmental stability / of n / n ] preferred in the thing of 4 
and the general formula (13), and was excellent is acquired in a general formula (12), and the endurance which 
excelled and was excellent also in the dispersibility to the inside of binding resin is obtained. 
[0041]An organic zirconium compound of this invention Zirconium oxide chloride, zirconium sulfate, Zirconium 
compounds, such as an organic acid zirconium, are dissolved in water, alcohol, and an alcoholic aqueous solution, 
and it is compounded by adding aromatic carboxylic acid, aromaticdiol, and such alkali metal salt, or adding 
aromatic carboxylic acid, and aromaticdiol and alkali chemicals. These organic zirconium compounds are 
recrystallized with an alcoholic aqueous solution etc., and are refined by alcoholic washing. In the case of 
complex salt, complex salt with various counterions is obtained by processing output by mineral acid, alkali 
chemicals, and an amine agent. In this invention, things which it has two or more sorts, such as a hydrogen ion, 
alkali metal ion, and ammonium ion, are also included in counterion of zirconium complex salt. 
[0042]Although an example of an organic zirconium compound used for this invention is given to below, a rational 
formula is shown here. Although what has configurated 2-4 water molecules is contained, a statement of a water 
molecule is omitted here. Although counterion contains what it has two or more sorts, only most counterions are 
indicated here. 
[0043] 
[Formula 7] 
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[0044] 
[Formula 8] 
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[0045] 
[Formula 9] 
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[0046] 
[Formula 10] 
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[Formula 11] 
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[0048] 
[Formula 12] 
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[Formula 13] 
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[0050] 

[Formula 14] 
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[0051]There are a method of adding the complex compound of the zirconium of this invention or the aromatic- 
carboxylic-acid salt of a zirconium inside a toner as a method which a toner is made to contain, and the method 
of carrying out externally adding to the toner exterior. 

[0052]The addition in the case of carrying out internal has 0.1 to 10 preferred weight section to binding resin 
100 weight section, and it is more preferred to use it in the range of 0.5 to 5 weight section. In less than 0.1 
weight sections, improvement is not found in the electrostatic property of a toner and it is not desirable. If ten 
weight sections are exceeded, it is not desirable from an economic viewpoint. 

[0053]When carrying out externally adding, 0.01 to 5 weight section is preferred to binding resin 100 weight 



section, and it is preferred to make it adhere to a toner surface in mechanochemical especially. 
[0054] Furthermore, the complex compound of the zirconium of this invention or the aromatic-carboxylic-acid 
salt of a zirconium can also be used combining a publicly known charge controlling agent which was described by 
the Prior art. By other organometallic complexes, metal salt, and chelate compound, for example, a monoazo 
metal complex, Carboxylic acid derivatives, such as an acetylacetone metal complex, a hydroxycarboxylic acid 
metal complex, a polycarboxylic acid metal complex, a polyol metal complex, metal salt of carboxylic acid, a 
carboxylic anhydride, and ester species, the condensation product of an aromatic type compound, etc. are 
mentioned. Phenol derivatives, such as a bisphenol derivative and carixarene, etc. are used. 
[0055]In this invention, binding resin of a toner uses polycarbonate system resin together. Especially, it is 
preferred to use together polycarbonate system resin which has a repeating unit shown by following general 
formula (I) in molecular structure, the electrifying characteristic of a toner improves, and image fogging and 
spilling are improved, and a high-definition picture which is excellent in dot reproducibility can be acquired. Since 
it becomes possible to give a moderate mechanical strength to a toner and influence of toner degradation can be 
made into the minimum also to a drying process and conglobation processing of a toner not only like matching 
with an image forming device improving but the above-mentioned, performance improves synergistically. 
[0056] 

[Formula 15] 

— G- O-R-O-C ---(1) 
O 

[R shows an organic group among a formula. ] 

[0057]The above-mentioned general formula (I) will be following general formula (II), if all the publicly known 
polycarbonate that dihydric phenol and a carbonate precursor are made to react with a solution technique or 
scorification for example, and is manufactured although there is a thing of various structures can be used and an 
example is given. 
[0058] 

[Formula 16] 
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[R 2 are a hydrogen atom, an aliphatic hydrocarbon group, and an aromatic substitution group among a formula, 
when this R 2 is plurality, they may be the same, it may differ and m is the number of 0-4. Z shows a single bond, 
an aliphatic hydrocarbon group, an aromatic substitution group, -SO- -S0 2 ~ -O-, combination expressed 

with -CO-combination, etc. The polymer etc. which have a repeating unit of the structure expressed with ] are 
mentioned. 

[0059]This polycarbonate resin is usually general formula (III) - (V), although various things are appropriable. 
[0060] 

[Formula 17] 
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[Formula 18] 
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[Formula 19] 
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(R , m, and Z are the same as the above among a formula.) — it can manufacture easily by making carbonate 
precursors expressed, such as a dihydric phenol, phosgene, or a carbonic ester compound, react By namely, a 
reaction with a carbonate precursor like the bottom of existence of a publicly known acid acceptor and a 



molecular weight modifier, a dihydric phenol, and phosgene in solvents, such as a methylene chloride, for 
example. Or it is manufactured by the ester exchange reaction of a dihydric phenol and a carbonate precursor 
like diphenyl carbonate. 

[0063]There is what that is expressed with the above-mentioned general formula (III) - (V) are various as a 
dihydric phenol, and it is 2,2-bis(4-hydroxyphenyl)propane. [common name : Begin bisphenol A] and for example, 
A screw. (4-hydroxyphenyl) Methane; A screw. (4-hydroxyphenyl) Phenylmethane; A screw. (4-hydroxyphenyl) 
Naphthyl methane; A screw. (4-hydroxyphenyl) - (4-isopropylphenyl) Methane; A screw. (3,5-dimethyl- 4- 
hydroxyphenyl) methane; — 1,1-bis(4-hydroxyphenyl)ethane; — 1 -naphthyl 1,1-bis(4-hydroxyphenyl)ethane; — 
1-phenyM,1-bis(4-hydroxyphenyl)ethane; — a 1,2-screw. (4-hydroxyphenyl) Ethane; A 2-methyM,1-screw. (4- 
hydroxyphenyl) Propane; A 2,2-screw. (3,5-dimethyl- 4-hydroxyphenyl) propane; — 1-ethyM,1-bis(4- 
hydroxyphenyOpropane; — 2,2-bis(3-methyl-4-hydroxyphenyl)propane; — 1,1-bis(4-hydroxyphenyl)butane; — a 
2,2-screw. (4-hydroxyphenyl) butane; — 1 ,4-bis(4-hydroxyphenyl)butane; — 2,2-bis(4-hydroxyphenyl)pentane; - 
- 4-methyl-2,2-bis(4-hydroxyphenyl)pentane; — 1,1-bis(4-hydroxyphenyl)Si. Clo hexane; A 2,2-screw. (4- 
hydroxyphenyl) Hexane; A 4,4-screw. (4-hydroxyphenyl) Heptane; Dihydroxy ary! alkanes, such as a 2,2-bis(4- 
hydroxyphenyl)nonane;1 and lO-bis(4-hydroxyphenyl)Deccan;1 ,1-bis(4-hydroxyphenyl)cyclodecane. Bis(4- 
hydroxyphenyDsulfone; Dihydroxy aryl sulfones, such as a bis(3,5-dimethyl- 4-hydroxyphenyl)sulfone. Bis(4- 
hydroxyphenyOether; Dihydroxy aryl ether, such as bis(3,5-dimethyl- 4-hydroxyphenyl)ether, 4,4- 
dihydroxybenzophenone; Dihydroxy aryl ketone, such as 3,3\5,5'-tetramethyl 4,4-dihydroxybenzophenone. bis(4- 
hydroxyphenyOsulfide; — a screw (3-methyl-4-hydroxyphenyl sulfide; — dihydroxy aryl sulfides, such as a bis 
(3,5-dimethyl- 4-hydroxyphenyl)sulfide,.) Dihydroxy aryl sulfoxides, such as a bis(4-hydroxyphenyl)sulfoxide. 
Dihydroxydiphenyl, such as 4,4 -JIHIROKISHI diphenyl, hydroquinone; ZORUSHI Norian; dihydroxynaphthalene, 
such as dihydroxybenzene, such as methylhydroquinone, and 1,5-dihydroxynaphthalene;2,6- 

dihydroxynaphthalene, is mentioned. These dihydric phenols may be used independently, respectively and may be 
used combining two or more sorts. 

[0064]As a carbonic ester compound, dialkyl carbonate, such as diaryl carbonate and dimethyl carbonate, such 
as diphenyl carbonate, and diethyl carbonate, is mentioned. 

[0065]And polycarbonate system resin used by this invention may be the homopolymer which used one sort of 
these dihydric phenols, may be a copolymer using two or more sorts, or may be mixed material. It may be 
thermoplastic random branching polycarbonate resin produced by making polyfiinctional aromatic compounds 
react to the above-mentioned dihydric phenol and/or a carbonate precursor. 

[0066]In order to adjust glass transition temperature and viscoelasticity of polycarbonate system resin, A part of 
dihydric phenol Ethylene glycol, a diethylene glycol, Triethylene glycol, 1 ,2-propylene glycol, 1 ,3-propylene glycol, 
1,4-butanediol, neopentyl glycol, 1,4-bis(hydroxymethyl)cyclohexane, 1 ,4-bis(2-hydroxyethyl)benzene, 1, 4- 
cyclohexane dimethanol, A polyethylene glycol, propylene glycol, hydrogenation bisphenol A, and its derivative, 
Denaturation polycarbonate system resin of a form replaced with polyhydric alcohol, such as an ethyleneoxide 
addition of bisphenol A, a propylene oxide addition of bisphenol A, glycerin, trimethylolpropane, and 
pentaerythritol, etc. is also used suitably. In this case, although it is also possible to replace with a part of 
dihydric phenols simply, and to manufacture by the method. Although a method etc. to which a dihydric phenol, 
aliphatic series, or aromatic screw chloro formate is made to react in a methylene chloride solvent by making 
pyridine into a catalyst as an example of other manufacturing methods are illustrated, of course, composition by 
other manufacturing methods is also possible. 

[0067] Polycarbonate and polystyrene which were mentioned above as polycarbonate system resin in this 
invention, A styrene (meta) acrylic copolymer, polyester, polyurethane, An epoxy resin, polyolefine, polyamide, 
polysulfone, polish anoa reel ether, Use of a graft denaturation copolymer which carried out the graft of a block 
copolymer with a polyarylene sulfide etc., alkyl (meta) acrylate and acrylic acid (meta), maleic acid, the styrene 
system monomer, etc. is also possible. 

[0068]Although a molecular weight in particular of polycarbonate system resin used in this invention is not 
restricted, what has the main peak molecular weight measured in GPC in the range of 1000-500000 is 2000- 
100000 desirable still more preferably. If a peak molecular weight is lower than 1000, an adverse effect may 
appear in an electrifying characteristic, and if higher than 500000, melt viscosity may become high too much and 
may produce a problem in fixability. It faces manufacturing polycarbonate system resin used in this invention, 
and can be used if needed [, such as a catalyst for promoting a branching agent for a suitable molecular weight 
modifier and a viscoelasticity improvement, and a reaction, ]. 

[0069]In this invention, molecular weight distribution of chromatogram by GPC (gel permeation chromatography) 
which used THF as a solvent is measured on the following conditions. 

[0070]That is, a column is stabilized in a 40 ** heat chamber, in a column at this temperature, THF (tetrahydro 
franc) is passed at the rate of flow of 1 ml/m as a solvent, and about 100microl pouring of the THF sample 
solution is carried out, and it is measured. In the determination of molecular weight of a sample, molecular weight 
distribution which a sample has was computed from a relation of an opposite numerical value of an analytical 



curve and a count number which were created by several sorts of monodisperse polystyrene standard samples. 
It is appropriate that a molecular weight by the TOSOH CORP. make or Showa Denko K.K. uses a standard 
polystyrene sample of about at least ten points as a standard polystyrene sample for analytical curve creation 
using what is a 10 2 - 10 7 grade, for example. RI (refractive index) detector is used for a detector. As a column, it 
is good to combine two or more commercial polystyrene gell columns, For example, combination of shodex GPC 
KF-801 by Showa Denko K.K., and 802, 803, 804 and 805,806,807.800P, TSKgel G1000H by TOSOH CORP. (H XL ), 

G2000H (H XL ), Combination of G3000H (H XL ), G4000H (H XL ) f G5000H (H XL ), G6000H (H XL ), G7000H (H XL ), and 

TSKguardcolumn can be mentioned. 
[007 1]A sample is produced as follows. 

[0072]It fully shakes, after putting a sample in THF and neglecting it for several hours, THF is mixed well (until a 
coalescence object of a sample is lost), and also it settles for 12 hours or more. It is made for leaving times to 
inside of THF to turn into 24 hours or more at this time. Then, let what passed a sample processing filter (pore 
size 0.45-0.5 micrometer, for example, my SHORI disk H-25-5 TOSOH CORP. make, and EKIKURO disk 25CR 
made in germane science Japan etc. can be used) be a sample of GPC. Sample concentration is adjusted so that 
a resinous principle may become in ml and 0.5-5mg /. 

[0073]content of polycarbonate system resin used by this invention receives all the binding resin 100 weight 
section — usually — it is 0.5 to 30 weight section still more preferably 0.2 to 40 weight section preferably 0.1 to 
50 weight section. If in the case of less than 0.1 weight sections the addition effect is not revealed and 50 
weight sections are exceeded, it will come to produce a problem in matching with electrostatic property and 
fixability of a toner, or an image forming device. 

[0074]As suitable toner shape for this invention, the circle equivalent number mean particle diameter D1 
(micrometer) in particle diameter frequency distribution of a number standard of a toner is 2-10 micrometers, 
and the degrees of mean circle form of this toner are 0.920-0.995, and it is preferred that circularity standard 
deviation is less than 0.040. By controlling particle shape of a toner precisely in such shape, development nature 
and transfer nature are improvable with sufficient balance. 

[0075]By diameter[ of a granule ]-izing circle equivalent number mean particle diameter D1 (micrometer) of a 
toner with 2-10 micrometers, a contour part of a picture, especially reproducibility in a character image or 
development of a line pattern will become good. However, since abundance of a toner of fine particle diameter 
would become high inevitably if particle toner is generally diameterC of a granule ]-ized, it became difficult, 
adhesion force not only to producing image fogging but the electrostatic latent image support surface became 
high, and electrifying a toner uniformly had caused an increase in a transfer residual toner as a result. 
[007 6] However, a toner of this invention becomes what has good stability to an environmental variation of 
development nature or transfer nature and also endurance by making circularity standard deviation of circularity 
frequency distribution into less than 0.035. Since sufficient amount of toner coats can be maintained even if it 
makes restraining force of a toner layer regulating member stronger than usual when this invention persons form 
a thin layer of a toner on toner support in a developing process as the reason, The body it becomes possible to 
make proper a toner electrification amount on toner support is considered without giving a damage to toner 
support. 

[0077]0.970-0.995, and by being preferably referred to as 0.980-0.995, by the former, the transfer nature of a 
toner which presents a difficult diameter of a granule makes it improve substantially, and the degree of mean 
circle form of circularity frequency distribution is boiled markedly, and developing ability over a low voltage latent 
image also improves it. It is effective when developing especially a fine spot latent image of a digital system. 
[0078]When the degree of mean circle form is less than 0.970, transfer nature not only getting worse but 
development nature falls. If the degree of mean circle form exceeds 0.995, degradation of a toner surface will 
become remarkable and will come to produce a problem in endurance etc. 

[0079]Especially a tendency like a top is actualized when a full color copying machine which makes two or more 
toner images develop / transfer is used. That is, in generation of a full color image, a toner image of four colors 
is hard to be transferred uniformly, in using an intermediate transfer body, it is further easy to produce a 
problem in respect of color unevenness or a color-balance, and it becomes difficult for it to be stabilized and to 
output a high-definition full color image. 

[0080]It used as a simple method of expressing shape of particle toner as a projected area diameter of a toner in 
this invention, circularity, and those frequency distribution quantitatively, and in this invention, it measured using 
flow type particle image measuring apparatus FPIA-1000 type (made by TOA Medical Electronics Co., Ltd.), and 
computed using a lower type. 
[0081] 
[Equation 1] 



[0082]Here, a "particle project area" is the area of the particle toner image by which binarization was carried 
out, and it is defined as the length of the border line produced by connecting the edge point of this particle toner 
image to "the boundary length of a particle projection image." 

[0083]Circularity in this invention is an index which shows a degree of unevenness of particle toner, and 
circularity serves as a small value, so that 1.00 is shown and the shape of surface type becomes complicated, 
when particle toner is a perfect globular form. 
[0084] 

[0085] 
[Equation 2] 
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[0088]As a concrete measuring method, 10 ml of ion exchange water from which an impure solid etc. were 
removed beforehand is prepared into a container, into it, as a dispersing agent, a surface-active agent and after 
adding alkylbenzene sulfonates preferably, 0.02 g is added for a test portion, and it is made to distribute 
uniformly. As a means to distribute, it is considered as dispersion liquid for measurement using distributed 
processing using what equipped ultrasonic dispersion machine UH-50 type (made by S EMUTE) with a titanium 
alloy chip of 5 phi as a vibrator for 5 minutes. In that case, it cools suitably so that temperature of these 
dispersion liquid may not be not less than 40 **. 

[0089]Using said flow type particle image measuring apparatus, this dispersion-liquid concentration is readjusted 
to shape measuring of particle toner so that particle toner concentration at the time of measurement may be set 
to 3000-10,000 piece [/micro ] I, and 1000 or more particle toner is measured. A projected area diameter, 
circularity frequency distribution, etc. of a toner are searched for after measurement using this data. 
[0090]Binding resin used in a toner of this invention will not be limited, especially if it is used when 
manufacturing a toner. As an example of binding resin used for this invention, a mixture of a polymer 
polymerization nature monomer independent [ following ] or a polymerization nature monomer independent 
polymer or copolymerization output of two or more sorts of polymerization nature monomers is used. A styrene 
acrylic acid series copolymer or a styrene methacrylic acid series copolymer is specifically preferred. 
[0091] As a polymerization nature monomer, for example Styrene, o-methylstyrene, m-methy I styrene, p- 
methylstyrene, p-methoxy styrene, p-phenylstyrene, p-KURORU styrene, 3,4-dichloro styrene, p-ethylstyrene, 
2,4-dimethylstyrene, p-n-butylstyrene, p-tert-butylstyrene, p-n-hexylstyrene, p-n-octylstyrene, p-n- 
nonylstyrene, Styrene and its derivatives, such as p-n-decylstyrene and p-n-dodecylstyrene; Ethylene, The 
unsaturation polyenes like ethylene unsaturation monoolefins; butadiene like propylene, butylene, and 
isobutylene; VCM/PVC, The vinylic halide like vinylidene chloride, vinyl bromide, and vinyl fluoridation; Vinyl 
acetate. The vinyl ester like vinyl propionate and BENZOE acid vinyl; Methyl methacrylate, Ethyl methacrylate, 
methacrylic acid propyl, n-butyl methacrylate, Methacrylic acid isobutyl, n-octyl methacrylate, methacrylic acid 
dodecyl, 2-ethylhexyl methacrylate, stearyl methacrylate, methacrylic acid phenyl, dimethylaminoethyl 



methacrylate, alpha-methylene aliphatic-monocarboxylic-acid ester species like diethylaminoethyl methacrylate; 
Methyl acrylate, Ethyl acrylate, acrylic acid n-butyl, isobutyl acrylate, Acrylic acid propyl, acrylic acid n-octyl, 
acrylic acid dodecyl, 2-ethylhexyl acrylate, acrylic acid stearyl, acrylic acid 2-KURORU ethyl, The acrylic ester 
like acrylic acid phenyl; Vinylmethyl ether, The vinyl ether like vinylethyl ether and vinyl isobutyl ether; Vinyl 
methyl ketone, Vinyl ketone;N-vinylpyrrole like vinyl hexyl ketone and methyliso propenyl ketone, N- 
vinylcarbazole, N-vinylindole, and the N-vinyl compound; vinylnaphthalene like N-vinyl pyrrolidone; Acrylonitrile, 
Acrylic acid or a methacrylic acid derivative like a methacrylonitrile and acrylamide; the above-mentioned alpha, 
ester of beta-unsaturated acid, and the diester of dibasic acid are mentioned. 

[0092]As a cross linking agent used for resin for toners of this invention, As a cross linking agent of two organic 
functions, divinylbenzene, bis(4-acryloxy polyethoxyphenyOpropane, Ethylene glycol diacrylate, 1,3-butylene- 
glycol diacrylate, 1 ,4-butanediol diacrylate, 1,5-pentanediol diacrylate, 1 ,6-hexanediol diacrylate, neopentyl glycol 
diacrylate, Diethylene glycol diacrylate, triethylene glycol diacrylate, Each diacrylate of tetraethylene-glycol- 
diacrylate and polyethylene-glycol #200, #400, and #600, What replaced dipropylene glycol diacrylate, 
polypropylene-glycol diacrylate, polyester type diacrylate (MANDA Nippon Kayaku), and the above acrylate with 
methacrylate is mentioned. 

[0093]as the cross linking agent of many organic functions — pentaerythritol — doria — KURIRETO and 
trimethylol triacrylate. Trimethylolpropane triacrylate, tetramethylolmethane tetraacrylate, Oligoester acrylate 
and its methacrylate, a 2,2-screw (and) [ 4-meta ] Polyethoxyphenylpropane, diallyl phthalate, triaryl cyanurate, 
triaryl ASOSHIA nurate, triallyl isocyanurate, triallyl trimellitate, a diaryl KUROREN date, etc. are mentioned. 
[0094]As a polymerization initiator usable to a toner of this invention, T-butylperoxy2-ethylhexanoate, cumin par 
pivalate, T-butyl peroxy laurate, benzoyl peroxide, lauroyl peroxide, Octanoyl peroxide, di-t-butyl peroxide, t~ 
butyl cumyl peroxide, Dicumyl peroxide, 2,2'-azobisisobutyronitrile, 2,2-azobis (2-methyIbutyronitrile), 2, and 2- 
azobis (2,4-dimethylvaleronitrile), 2,2-azobis (4-methoxy-2,4-dimethylvaleronitrile), The 1,1 -screws (tert-butyl 
peroxide) 3 and 3, 5-trimethylcyclohexane, 1,1-bis(tert-butyl peroxide)cyclohexane, 1 ,4-bis(t-butyl par 
oxycarbonyDcyclohexane, 2,2-bis(tert-butyl peroxide)octane, n-butyl 4,4-bis(tert-butyl peroxide)BARIRETO, 
2,2-bis(tert-butyl peroxide)butane, 1 ,3-bis(t~butyl par ******-**** propyDbenzene, 2,5-dimethyl- 2,5-di-tert- 
butyl peroxide hexane, 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexane, 2,5-dimethyl- 2,5-JI (benzoylperoxy) 
hexane, Di-t-butyl JIPA oxy isophthalate, 2,2-bis(4,4-di-t-butylperoxycyclohexyl)propane, Di-tert-butyl peroxide 
alpha-methyl succinate, di-t-butyl par oxydi MECHIRUGURUTARETO, Di-tert-butyl peroxide hexahydro 
terephthalate, di-tert-butyl peroxide azelate, 2,5-dimethyl- 2,5-di-tert-butyl peroxide hexane, A diethylene 
glycol screw (tert-butyl peroxide carbonate), a di-tert-butyl peroxide trimethyl horse mackerel peat, tris(tert~ 
butyl peroxide) triazine, vinyltris (tert-butyl peroxide) Silang, etc. are mentioned. 

[0095]These polymerization initiators may be used alone, and may be used together and used. The amount used 
is more preferably used by concentration of 0.2 to 10 weight section 0.05 to 15 weight section to monomer 100 
weight section. 

[0096]As for the glass transition point Tg of a toner, 40 ** - 75 ** are preferred from a viewpoint of fixability 
and preservability, and 50 more ** - 70 ** are more preferred. 

[0097]For measurement of the glass transition point Tg of a toner concerning this invention, it measures with an 
inner heat type input compensation type differential scanning calorimeter of high degree of accuracy like DSC-7 
by for example, PerkinElmer, Inc. A measuring method is performed according to ASTM D3418-82. In this 
invention, after carrying out temperature up of the sample once and taking a last history, it quenches and a DSC 
curve measured when carrying out temperature up again in 10 ** in temperature speed / min, and the range with 
a temperature of 0-200 ** is used. 

[0098]On the other hand, a monomer amount which remains in a toner is 500 ppm or less, and a toner of this 
invention is 1 50 ppm or less preferably, and is 50 ppm or less still more preferably. If a monomer amount which 
remains in a toner exceeds 500 ppm, a problem will be produced in electrostatic property and blocking resistance 
of a toner. 

[0099]Although a residual monomer is an unreacted monomer at the time of manufacturing a toner by 
manufacture and a direct polymerization method of binding resin which are mentioned later in this invention, 
benzaldehyde, benzoic acid, etc. which are produced from a by-product of low molecular weight derived from an 
unreacted monomer, for example, oxidative degradation of styrene, are contained. 

[0100]As a method of reducing a residual monomer in a toner, It is possible to apply a publicly known method, for 
example, when manufacturing a toner by manufacture and a direct polymerization method of binding resin, a 
residual monomer can be removed by controlling a residual monomer by controlling an addition method of an 
initiator, and reaction temperature, or distilling after a polymerization. When manufacturing a toner with 
pulverizing method, and decompressing and removing when carrying out heat kneading of the raw material by a 
kneader etc., or manufacturing a toner by the polymerizing method, use of spray dry etc. can remove a residual 
monomer comparatively efficiently. In manufacturing a toner especially with a suspension polymerization method, 
it is possible to remove, also when carrying out stoving of the particle toner, and it processes using a cone type 



mixer (dryer), stirring by scale loss pressing down. In this case, by generally adjusting stirring conditions and 
processing time of what stops at desiccation of moisture in a toner, it is possible to perform simultaneously not 
only removal of a residual monomer but conglobation processing of particle toner, and shape of a toner can be 
made desirable. 

[0101]In order for the amount of residual monomers in a toner to be 500 ppm or less and to consider it as 
desired toner shape, it is attained by carrying out heating agitation treatment from not less than 35 ** under 
decompression below 13.3kPa (100Torr) for 4 hours or more in a temperature requirement below glass transition 
temperature (Tg) of a binding resin ingredient. Although removal of a residual monomer was difficult or had 
produced condensation and coalescence of particle toner under such a processing condition, the conventional 
toner, removal from an inside of a toner of a residual monomer becomes easy by [ like the after-mentioned ] it 
being alike and specifying, and a toner of this invention a dispersion state and the thermal characteristic of a 
wax component. Since influence by coarse-grain-izing and a wax component of a toner can be made into the 
minimum also to conglobation processing of particle toner like the above, it will become very effective. 
[0102]In this invention, a method that a method of using thermogravimetric measurement (TG) measured as an 
amount of weight loss at the time of heating with ** thermobalance etc., a method of using ** gas 
chromatography (GC), etc. are publicly known is applicable to a determination method of a residual monomer in a 
toner. A method of using GC also in these is an especially effective method. 

[0103]In this invention, when it quantifies a residual monomer in a toner by TG, it asks from a part for loss on 
heating observed when a sample is heated to 200 **. An example is described below. 
[0104]A <measuring condition of TG> device : TGA-7, PE7700 (made by PerkinElmer, Inc.) 

heating-rate: — 10 ** / min measurement environment: — the bottom of N 2 atmosphere [0105]An example in a 

case of quantifying a residual monomer in a toner using GC is described below. 
[01 06] A <measuring condition of GO device : GC-14A (made by Shimadzu Corp.) 

Column: Fused silica capillary column (a product made by J&WSCIENTIFC; size [ — 0.25 micrometer ] — 30 m x 
0.249 mm, the liquid phase — DBWAX, thickness) 

[0107]Sample: Make 2.55 mg of DMF into an internal standard, add 100 ml of acetone, and build a solvent 
containing an internal standard article. Next, let 400 mg of developers be 10-ml solutions with the above- 
mentioned solvent. It is neglected for 1 hour, after applying to a ultrasonic-vibration machine for 30 minutes. 
Next, it filters with a 0.5-micrometer filter. The amount of placing samples is set to 4microl. 
[0108] 

Detector : FID (split ratio — 1:20) 

carrier gas: — N 2 gas oven temperature: — 70 ** -> 220 ** (it is temperature up in 70 ** after 2-minute 
standby and at 5 ** the rate for /) 

Inlet temperature : 200 ** detector temperature : 200 **[0109]Creation of an analytical curve: Carry out gas 
chromatography measurement similarly about a correlation sample which added the target monomer to a sample 
solution, and same DMF and an acetone solution, and ask for the weight ratio/surface ratio of monomer internal 
standard article DMF. 

[0110]the following compounds may be made to contain as a wax at a rate fewer than content of this binding 
resin ingredient in binding resin of this invention in the range which does not have an adverse effect on an effect 
of this invention other than the above-mentioned binding resin ingredient 

[0111]For example, silicone resin, polyester, polyurethane, polyamide, They are aliphatic series like an epoxy 
resin, a polyvinyl butyral, rosin, denaturation rosin, terpene resin, phenol resin, low molecular weight polyethylene, 
or low molecular weight polypropylene or alicycle fellows hydrocarbon resin, aromatic system petroleum resin, a 
chlorinated paraffin, paraffin wax, etc. Waxes used preferably especially are low molecular weight polypropylene 
and this by-product, low-molecular-weight polyester and an ester system wax, and a derivative of aliphatic 
series. From these waxes, a wax which classified a wax with a molecular weight is also preferably used for this 
invention by various methods. Oxidation, and block copolymerization and graft denaturation may be performed 
after judgment. 

[0112]In fault plane observation of a toner which used a transmission electron microscope (TEM), this wax 
component is in binding resin and a state which is not dissolved, and a wax component concerning this invention 
is substantially spherical, and/or is distributed by island shape with a fuseau form. 

[01 13]In this invention, a dispersion state of a wax component like the above is defined as follows. That is, to the 
circle equivalent weight mean diameter D4 (micrometer) which means average value of particle diameter 
frequency distribution of a weight reference of a toner measured with the above-mentioned flow type particle 
image measuring apparatus, it is more than D4x0.9 and 20 fault planes of a toner which has a major axis not 
more than D4x1.1 are selected. And the largest major axis r in phase separation structure resulting from a wax 
component which exists all over a fault plane of a toner which is the major axis R and the msyor axis R of a fault 
plane of each toner is measured, and an arithmetic mean of r/R is calculated. When an arithmetic mean of r/R is 
in a dispersion state with which arithmetic mean <=0.95 of 0.05 <=r/R is filled, a wax component considers it as 



spherical and/or a thing which has a dispersion state of island shape with a fuseau form substantially in the 
state where it does not dissolve with binding resin. 

[01 14]A wax component can be prevented for degradation of a toner, contamination to an image forming device, 
etc. by [ like the above ] making it distribute and making it intensionHze in a toner. When especially average 
value of r/R is in a dispersion state with which 0.25 <=r/R<=0.90 is filled, since it becomes possible to be able to 
form a toner image where good electrostatic property was maintained and which was excellent in dot 
reappearance over a long period of time, it is desirable. In order that a wax component may act efficiently at the 
time of this heating, let low temperature fixability and offset-proof nature be satisfactory things. 
[01 15]As the concrete method of observing a fault plane of a toner in this invention, After distributing particle 
toner enough in an epoxy resin of room-temperature-setting nature, a hardened material which might make it 
harden for two days in atmosphere with a temperature of 40 ** 43 oxidation TENIUMU, After dyeing by using 43 
osmium <8> oxide together as occasion demands, a sample of a thin film integrated circuit is started using a 
microtome provided with a diamond gear tooth, and a fault gestalt of a toner is observed using a transmission 
electron microscope (TEM). In this invention, in order to attach contrast between materials using a difference of 
some degree of crystallinity between low softening point material to be used and resin which constitutes a coat, 
it is preferred to use a 43 oxidation TENIUMU staining technique. As for particle toner obtained in the after- 
mentioned example, it was observed that low softening point material is intension-ized by coat resin. 
[01 16]In a DSC curve by which a wax component concerning this invention is measured with a differential 
scanning calorimeter, It is preferred that onset temperature of the starting point of an endothermic peak which 
shows a maximum endothermic peak to a 50-1 00 ** field at the time of temperature up, and contains this 
maximum endothermic peak is not less than 40 **, and it is especially preferred that a temperature gradient of 
peak temperature of this maximum endothermic peak and this onset temperature is a range which is 7-50 **. 
[01 1 7]In a DSC curve at the time of temperature up, dispersibility of other additive agents can be made good by 
using a wax component fused in the above-mentioned temperature range, and the wax component itself is easily 
controllable to a dispersion state like the above-mentioned. 

[01 18]By this, from the first, a release effect by this wax component is revealed effectively, and sufficient fixing 
area is secured, and the good fixability of a toner, since an adverse effect to development nature, blocking 
resistance, and an image forming device by a wax component known from the former is eliminated, these 
characteristics are markedly alike and improve. Since specific surface area of a toner decreases as especially 
particle shape conglobates, it will become very effective to control a dispersion state of a wax component. 
[01 19]Since an exchange of heat of a wax is measured by DSC measurement in this invention and the action is 
observed, it is preferred to measure from a measurement principle with an inner heat type input compensation 
type differential scanning calorimeter of high degree of accuracy. For example, DSC-7 by PerkinElmer, Inc. can 
be used. 

[0120]A measuring method is performed according to "ASTMD3418-82." When measuring only a wax 
component, a DSC curve measured when carrying out temperature up by 10 ** in 1-time temperature-up- 
temperature speed after making the temperature lower and taking a last history / min is used for a DSC curve 
used for this invention. When measured in the state where it is contained in a toner, a last history is not taken 
but a DSC curve measured as it is is used. 

[0121]As suitable colorant for a toner of this invention, carbon black, graphite, a titanium white, and all other 
paints and/or colors can be used. For example, in using a toner of this invention as magnetic color toner, As a 
color. C. I. Dailekh tread 1 , the C.I. Dailekh tread 4, the C.I. acid red 1 , the C.I. basic red 1 , the C.I. Mordan tread 
30, the CI. direct blue 1, the C.I. direct blue 2, the C.I. acid blue 9, C. There are the I. acid blue 15, the C.I. basic 
blue 3, the C.I. basic blue 5, the C.I. mordant blue 7, the C.I. direct green 6, the C.I. basic green 4, and C.I. basic 
green 6 grade. As paints, the chrome yellow, cadmium yellow, mineral fast yellow, Navel orange yellow, Naphthol 
Yellow S, Hansa yellow G, the permanent yellow NCG, The Tartrazine rake, the shakkou chrome yellow, a 
molybdenum orange, the permanent orange G TR, A pyrazolone orange, the benzidine orange G, cadmium red, 
Permanent Red 4R, Watchung Red calcium salt, an eosine rake, the brilliant carmine 3B, Manganese purple, the 
fast violet B, Violet Lake, Prussian blue, cobalt blue, an alkali blue rake, a Victoria blue rake, There are copper 
phthalocyanine blue, Fast Sky Blue, indanthrene blue BC, chrome green, chrome oxide, the pigment green B, a 
malachite green rake, the final yellow green G, etc. 

[01 22]The following is mentioned when using a toner of this invention as a toner for two-ingredient full color. As 
a color pigment for magentas, C. The I. pigment red 1,2,3, 4,5,6, 7,8,9, 10,11,12, 13,14,15, 16,17,18, 19,21,22, 
23,30,31, 32,37,38, 39,40,41, 48,49,50, 51,52,53, and 54,55,57, 58,60,63, 64,68,81, 83.87,88, 89,90,112, 114,122,123, 
163, 202,206.207,209, the C.I. pigment violet 19, the C.I. bat red 1,2,10, 13,15,23, and 29, The 35th grade is 
mentioned. 

[01 23] Although these paints may be used alone, it used together with a color and paints and was made more 
desirable [ for the color definition to improve ] from a point of image quality of a full color image. As this color 
for magentas. C. I. solven treads 1, 3, 8, 23, 24, 25, 27, 30, 49, 81, 82, 83, and 84,100,109,121, the C.I. De Dis pass 



red 9, the C.I. solvent violet 8, 13, 14, 21, and 27, C. The oil color of I. De Dis pass violet 1 grade, C. The I. basic 
red 1,2,9, 12,13,14, 15,17,18, 22,23,24, 27,29,32, 34,35,36, 37,38,39, and 40, the C.L basic violet 1,3,7, 10,14,15. 
21,25,26, and 27, A basic stain of the 28th grade is mentioned. 

[0124]As other color pigments, they are the C.I. pigment blues 2, 3, 15, 16, and 17, the C.L bat blue 6, the C.I. 
acid blue 45, or a copper phthalocyanine pigment as a color pigment for cyanogen. 

[0125]As a color pigment for yellow, the C.L pigment yellow 1, 2, 3, 4, 5, 6, 7, 10, 1 1, 12, 13, 14, 15, 16, 17, 23, 65, 
73, and 83, the C.L bat yellow 1 and 3, and 20 grades are mentioned. 

[0126]0.5-20 weight-section use of these is usually preferably carried out 0.1 to 60 weight section to binding 
resin 100 weight section. 

[0127]In order to produce a toner concerning this invention, a publicly known method is used, but. For example, a 
zirconium complex or zirconium salt, and binding resin, a wax, Paints and a color as colorant or a magnetic body, 
other additive agents, etc. A Henschel mixer, After mixing enough with mixers, such as a ball mill, a heating roller, 
a kneader, Metallic compounds, paints, a color, and a magnetic body are made to be able to distribute or dissolve 
in inside in which carried out melt kneading using a heat kneading machine like an extruder, and resin was made 
to dissolve mutually, and a developer which performs grinding and a classification and starts this invention can 
be obtained after cooling solidification. It is preferred to use a hyperfractionation classifier on productive 
efficiency in a classification process. 

[0128]A zirconium complex or zirconium salt, and a polymerization nature monomer, Mixture dispersion of paints 
and a color as a cross linking agent, a polymerization initiator, a wax, and colorant or a magnetic body, the other 
additive agents, etc. is carried out, by carrying out suspension polymerization under existence of a surface- 
active agent etc. and in a drainage system, a polymerization nature coloring resin particle can be compounded 
and solid liquid separation and a developer which performs a classification after desiccation and starts this 
invention can be obtained. 

[01 29]In a toner of this invention, it is preferred to carry out externally adding of the silica impalpable powder to 
particle toner because of electrifying stability, development nature, mobility, and durability enhancement. Specific 
surface area by nitrogen absorption which measured silica impalpable powder used suitably for this invention 
with a BET adsorption method is a thing within the limits more than 20 m 2 /g (especially 30-400m 2 /g). receiving 
particle toner 100 weight section as the amount used — silica pulverized coal — it is good to carry out 0.1-5 
weight-section use preferably 0.01 to 8 weight section. 

[0130]This silica impalpable powder is the purpose of hydrophobing and electrostatic property control if needed, 
It is preferred to process by silicone varnish, various denaturation silicone varnishes, silicone oil, various modified 
silicone oil, a silane coupling agent, silane coupling agent that has a functional group, and a processing agent like 
other organic silicon compounds. These processing agents may be mixed and used. 

[0131]In order to raise development nature and endurance of a toner, it is also preferred to add the following 
inorganic powder. Magnesium, zinc, aluminum, cerium, cobalt, iron, a zirconium, Chromium, manganese, strontium, 
tin, an oxide of metal like antimony; Titanic acid calcium, Titanic acid magnesium, a composite metal oxide like 
strontium titanate; Calcium carbonate, A silicon compound like magnesium carbonate, the phosphoric acid 
compound; silicon carbide like the argillite; apatite like the metal salt; kaolin like aluminum carbonate, and silicon 
nitride; the end of carbon powder like carbon black or graphite is mentioned. Especially, pulverized coal of a zinc 
oxide, an aluminum oxide, cobalt oxide, manganese dioxide, strontium titanate, and titanic acid magnesium is 
preferred. 

[0132]The following lubricant powder may be added to a toner. Fatty-acid-metal-salt; fatty acid like the fluorine 
compound; zinc stearate like Teflon and fluoro-resin; fluoridation carbon like polyvinylidene fluoride, fatty acid 
derivatives like fatty acid ester; a molybdenum sulfide is mentioned. 

[01 33]A toner of this invention can be used together with a career, and can be used as a two component 
developer. As a career in a case of using for a two-ingredient developing method, it is usable in what is known 
conventionally. Specifically, a particle with a mean particle diameter of 20-300 micrometers formed with iron 
which is not oxidized [ scaling or ], nickel, cobalt, manganese, chromium, metal like rare earth and those alloys, or 
an oxide is used as a carrier particle. 

[0134]As for the surface of a carrier particle, what is adhered or covered in a substance like styrene resin, 
acrylic resin, silicone series resin, fluororesin, and polyester resin is preferred. 

[0135]A toner of this invention makes a magnetic material contain in particle toner, and can be used also as 
magnetic toner. In this case, the magnetic material can also serve as a role of colorant. As a magnetic material 
used for magnetic toner, magnetite, hematite. Iron oxide like a ferrite; Iron, cobalt, metal like nickel or these 
metal, and aluminum, An alloy and its mixture with metal like cobalt, copper, lead, magnesium, tin, zinc, antimony, 
beryllium, bismuth, cadmium, calcium, manganese, selenium, titanium, tungsten, and vanadium are mentioned. 
These may perform surface treatments, such as hydrophobing processing, suitably. 

[0136]These magnetic materials has [ an about 0.1-0.5-micrometer thing ] preferably preferred mean particle 
diameter 2 micrometers or less. As a quantity made to contain in a toner, 40 to 1 50 weight section is especially 



preferably good to binding resin 100 weight section 20 to 200 weight section to binding resin 100 weight section. 
[0137] 

[Example]Hereafter, although the example of manufacture and an example explain this invention concretely, this 
does not limit this invention at all. All number of copies in the following combination is weight sections. 
[0138]Na 3 PO 4 solution was added, number of rotations was adjusted to 9000 rpm, and 63 ** was made to warm 

in the 4 mouth flask for 2 I. provided with the example of manufacture (1) high-speed agitating device TK- 
homomixer. CaCI 2 solution was added gradually here and the drainage system carrier fluid object containing a 

minute difficulty water solubility dispersing agent was prepared. 

[0139]On the other hand, - Styrene monomer 75 copy and ethylhexyl acrylate monomer 25-copy and 
divinylbenzene monomer 0.3 copy and, 1,1-bis(4-hydroxyphenyl)cyclohexane Polycarbonate (main peak molecular 
weight 10000). copies [ eight ] 5 copies of six copies of - cyanogen colorant (C. I. pigment blue 15) and oxidation 
polyethylene resin (molecular weight 3200, acid value 8 mgKOH/g) , and compound (15) After distributing the 
two-copy above-mentioned material for 3 hours using a ball mill, contents were isolated from the ball mill. It 
corned having thrown into said drainage system carrier fluid inside of the body the polymerization nature 
monomer composition which added ten copies of 2 and 2 -azobis (2,4-dimethylvaleronitrile) which is ten copies 
of release agents (ester wax), and a polymerization initiator to 121.3 copies of these contents, and maintaining 
the number of rotations of 9000 rpm. Then, after making it react at 65 ** for 3 hours, agitating by a paddle 
impeller, it was made to polymerize at 80 ** for 10 hours, and the polymerization was ended. Suspension was 
cooled after ending reaction, it dissolves [ add chloride and ] a difficulty water solubility dispersing agent and 
dried [ filtered, rinsed and ], and blue particles (1) were obtained. 

[0140]As for 6.0 micrometers and the degree of mean circle form, 0.029 and the less than 0.950 circularity 
particle toner of 0.992 and circularity standard deviation were [ circle equivalent number mean particle diameter 
D1 of this blue particle (1) ] several 10 percent. It was 44 ppm when the amount of volatilization in these toners 
for which it asked by the gas chromatography was analyzed. 

[0141]When section observation by TEM of a coloring particle (1) was performed, phase separation structure 
was seen in resin of a toner, and the wax component was distributing spherically in particle toner. 
[0142]When DSC analysis of the coloring particle (1) was conducted, it had a heat characteristic whose onset 
temperature is 45 ** and whose maximum endothermic peak is 65 **. 

[0143]Dry blending of 1.5 copies of hydrophobic silica pulverized coal (BET:270m 2 /g) processed by 

hexamethyldisilazane as a flow improver was carried out with the Henschel mixer to 1 00 copies of above- 
mentioned coloring particles (1), and it was considered as the cyanogen/toner (1) of this invention. 
[0144]Furthermore these seven copies of cyanogen toners (1) and 93 copies of resin coat magnetism ferrite 
carriers (mean particle diameter 45 micrometers) were mixed, and the binary system blue developer for 
magnetic brushes (1) was prepared. 

[0145]and also it changes only the portion which shows the formula in the example of manufacture (2) - the 
example of (9) manufactures (1) in Table 1 — the example of manufacture (1) — it is the same method and 
coloring particle (2) - (9) toner (2) - (9) and binary system developer (2) - (9) was prepared. The quantity of the 
zirconium complex in each formula and zirconium complex salt and the quantity of colorant apply to the example 
of manufacture (1). 

[0146]In the example of example of comparison manufacture (1) manufacture (1), Made into 15 copies the 
compound in which p-tertiary butylphenol and 1,1-bis(4-hydroxyphenyl)cyclohexane carried out the ester bond 
of the 1,1-bis(4-hydroxyphenyl)cyclohexane polycarbonate via carbonic acid, and also it is made to be the same 
as that of the example of manufacture (1), The cyanogen toner for the coloring particle (1) comparison for 
comparison (1) and the developer for comparison (1) were prepared. As for 6.0 micrometers and the degree of 
mean circle form, 0.037 and the less than 0.950 circularity particle toner of 0.975 and circularity standard 
deviation were [ circle equivalent number mean particle diameter D1 of this blue particle for comparison (1) ] 
several 12 percent. It was 300 ppm when the amount of volatilization in these toners for which it asked by the 
gas chromatography was analyzed. 

[0147]The circle equivalent number mean particle diameter D1 (micrometer) of these profitable **** particles, 
the degree of mean circle form, and circularity standard deviation are summarized into Table 1. It doubles also 
about the analysis result of the amount of volatilization in these toners for which it asked by the gas 
chromatography, and collects into Table 1. The sign of polycarbonate in front is the polycarbonate shown below. 
[0148](1): 1,1-bis(4-hydroxyphenyl)cyclohexane polycarbonate (main peak molecular weight 10000) 

(2) : 1-pheny 1-1, 1-bis(4-hydroxyphenyl)ethanepoly carbonate (main peak molecular weight 4500) 

(3) : 2-bis(3-methyl-4-hydroxyphenyl)propane polycarbonate (main peak molecular weight 4000) 

(4) : The compound in which p-tertiary butylphenol and 1,1-bis(4-hydroxyphenyl)cyclohexane carried out the 
ester bond via carbonic acid (main peak molecular weight 600) 

[0149] 



[Table 1] 
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[0150] 

Example of manufacture (10) , and styrene 2-ethy!hexyl acrylate copolymerization resin 100 copies (glass 
transition temperature of 65 **) 

**C. I. pigment red 112 Five copy and polycarbonate (1)5 copies often copy and oxidation polyethylene resin 
(molecular weight 1800, acid value 15 mgKOH/g) and compound (15) 2.5 copies were mixed and melt kneading 
was carried out by the 2 axis extruder. Coarse grinding was carried out with the hammermill after cooling this 
kneaded material, and it pulverized with the jet mill. It classified, after spraying into the hot wind and 
conglobating by heat-treating, and magenta particles (10) were obtained. As for 6.0 micrometers and the degree 
of mean circle form, 0.036 and the less than 0.950 circularity particle toner of 0.950 and circularity standard 
deviation were [ circle equivalent number mean particle diameter D1 of this magenta particle (10) ] several 14 
percent. It was 30 ppm when the amount of volatilization in these toners for which it asked by the gas 
chromatography was analyzed. 

[0151]Dry blending of 1.5 copies of hydrophobic silica pulverized coal (BET:300m 2 /g) processed by 
hexamethyldisilazane as a flow improver was carried out with the Henschel mixer to 100 copies of this magenta 
particle (10), and magenta toner (10) was obtained. 

[0152]Furthermore 93 copies of resin coat magnetism ferrite carriers (mean particle diameter. 45 micrometers) 
were mixed with this seven copies of magenta toner (10), and the binary system magenta developer for magnetic 
brushes (10) was prepared. 

[0153]and also it changes only the portion which shows the formula in the example of manufacture (1 1) - the 
example of (13) manufactures (10) in Table 2 — the example of manufacture (10) — it is the same method and 
toner (11) - (13) and binary system developer (11) - (13) was prepared. The circle equivalent number mean 



particle diameter D1 (micrometer) of these profitable **** particles, the degree of mean circle form, and 
circularity standard deviation are summarized into Table 2. It doubles also about the analysis result of the 
amount of volatilization in these toners for which it asked by the gas chromatography, and collects into Table 2. 
[0154]In the example of example of comparison manufacture (2) manufacture (10), sprayed into the hot wind, and 
the process to heat-treat was skipped, and also the coloring particle for comparison (2), the magenta toner for 
comparison (2), and the developer for comparison (2) were prepared like the example of manufacture (10). As for 
6.0 micrometers and the degree of mean circle form, 0.036 and the less than 0.950 circularity particle toner of 
0.915 and circularity standard deviation were [ circle equivalent number mean particle diameter D1 of this blue 
particle for comparison (2) ] several 14 percent. It was 31 ppm when the amount of volatilization in these toners 
for which it asked by the gas chromatography was analyzed. 

[0155]When section observation by TEM of this magenta particle (10) was performed, phase separation structure 
was seen in resin of a toner, and the wax component was distributing to fuseau type island shape in particle 
toner. 

[0156]When DSC analysis of this magenta particle (10) was conducted, it had a heat characteristic whose onset 
temperature is 45 ** and whose maximum endothermic peak is 63 **. 

[01 57]and also it changes the portion which shows the formula in the example of comparison manufacture (3) - 
the example of (5) manufactures (10) in Table 2 and controls grinding conditions suitably — the example of 
manufacture (10) — it is the same method and comparison coloring particle (3) - (5) toner (3) - (5) and binary 
system developer for comparison (3) - (5) was prepared. The quantity of the zirconium complex in each formula 
and zirconium complex salt and the quantity of colorant apply to the example of manufacture (10). 
[0158]The circle equivalent number mean particle diameter D1 (micrometer) of the particles obtained by - (13) 
and example of comparison manufacture (2) - (5), the degree of mean circle form, and circularity standard 
deviation are summarized into Table 2. [ of example (10) ] It doubles also about the analysis result of the amount 
of volatilization in these toners for which it asked by the gas chromatography, and collects into Table 2. 
[0159] 
[Table 2] 




[0160]The image forming device used for one to Examples 1-13 and comparative example 2 t his example is 
explained below. 

[0161] Drawing 1 is a color image forming device (a copying machine or a laser beam printer) using an 
electrophotography process. 

[0162]1 is an electro photography photo conductor (it is described as a photoconductive drum below) of the 
shape of a drum as 1 st picture support, and is rotated with predetermined peripheral velocity (process speed) in 
the direction of an arrow. 

[0163]The photoconductive drum 1 is a rotation process, and charging processing of it is uniformly carried out to 
predetermined polarity and potential with the primary charging machine 2, and, subsequently it receives the 
exposure 3 by the unillustrated image exposure means 3. Thus, the electrostatic latent image corresponding to 
the 1st color component image (for example, yellow color component image) of the target color picture is 
formed. 

[0164]Subsequently, the electrostatic latent image is developed with the 1st development counter (yellow color 
development counter 41) by the yellow ingredient image which is the 1st color. Since the 2nd - the 4th 
development counter 42, i.e., a magenta development counter, the cyan color development counter 43, and the 
Black color development counter 44 do not operate at this time and it is not acting on the photoconductive 
drum 1, the yellow ingredient picture of the 1st color of the above does not receive the above 2nd - the 
influence by the 4th development counter. 

[0165]The intermediate transfer belt 40 is rotated with the peripheral velocity same in the direction of an arrow 
as the photoconductive drum 1. 

[0166]The yellow ingredient image of the 1st color of the above formed on the photoconductive drum 1 in the 
process in which the nip part of the photoconductive drum 1 and the intermediate transfer belt 40 is passed. By 



the electric field formed of the primary transferring bias impressed to the intermediate transfer belt 40 from the 
bias power supply 49 via the primary transfer roller 62, it is transferred one by one by the peripheral face of the 
intermediate transfer belt 40 (primarily transferring). 

[0167]The surface of the photoconductive drum 1 which finished transfer of the yellow toner picture of the 1st 
color corresponding to the intermediate transfer belt 40 is cleaned by the 1 st cleaning device 53. 
[0168]Hereafter, in a similar manner, the magenta toner picture of the 2nd color, the cyanogen toner image of 
the 3rd color, and the black toner picture of the 4th color pile up, and are transferred on the intermediate 
transfer belt 40, one by one, and the synthetic color toner image corresponding to the target color picture is 
formed. 

[0169]63 is a secondary transfer roller, and it corresponds to the secondary transfer counter rollers 64, and a 
bearing is carried out in parallel, and it is allocated in the state where it can estrange in the undersurface part of 
the intermediate transfer belt 40. 

[0170]The primary transferring bias for transferring a toner image from the photoconductive drum 1 to the 
intermediate transfer belt 40 is impressed from the bias power supply 49 with reverse polarity with a toner. The 
range of the impressed electromotive force is +100V-+2kV. 

[0171]In the 1st - the primarily transferring process of the toner image of the 3rd color from the 
photoconductive drum 1 to the intermediate transfer belt 40. the secondary transfer roller 63 and the transfer 
residual toner charge members 52 can also be estranged from the intermediate transfer belt 40. 
[0172]The full color image transferred on the intermediate transfer belt 40, The secondary transfer roller 63 is 
contacted by the intermediate transfer belt 40, and the contact part of the intermediate transfer belt 40 and the 
secondary transfer roller 63 is fed with the transfer material P which is the 2nd picture support to 
predetermined timing from the feed roller 51, It is secondarily transferred by the transfer material P by 
impressing secondary transfer bias to the secondary transfer roller 63 from the bias power supply 48. Heat fixing 
of the transfer material P with which the toner image was transferred is introduced and carried out to the fixing 
assembly 55. 

[0173]By the transfer residual toner charge members' 52 being contacted by the intermediate transfer belt 40 
after image transfer ending to the transfer material P, and impressing the bias of reverse polarity in the 
photoconductive drum 1 , The electric charge of the photoconductive drum 1 and reverse polarity is given to the 
toner (transfer residual toner) which remains on the intermediate transfer belt 40 without being transferred by 
the transfer material P. 

[0174]When said transfer residual toner is electrostatically transferred by the photoconductive drum 1 [ a 
contact part and near / its / the photoconductive drum 1 ], the intermediate transfer belt 40 is cleaned. 
[0175]At the print-out speed for four sheet (A4 longitudinal size)/under the temperature of 25 **, 55% of 
relative humidity environment, and the temperature of 32 **, and 75% of relative humidity environment. It is the 
intermittent mode (.) in monochrome, supplying a developer to a development counter one by one. That is, 
whenever it printed one sheet, it stopped for 5 seconds, and the print-out picture acquired by doing a print-out 
examination in the mode in which degradation of a toner is promoted, about - (13) and example of comparison 
manufacture (1) - (2) was evaluated about the below-mentioned item. [ of developer (1) ] 
[0176]The above evaluation result is summarized in Table 3. Matching with an image forming device is 
summarized into Table 4. 
[0177] 
[Table 3] 
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[0178] 
[Table 4] 
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[0179]In Examples 1—1 3, although matching with an image forming device was good, This is considered to be the 
result of two points acting synergistically that toner shape is what is depended on that it is that electrification 
grant tended to be carried out in a globular form by friction of, and the developer containing an organic zirconium 
compound and polycarbonate not polluting an image forming device. Although these examples toner showed the 
good picture characteristic under ordinary temperature normal relative humidity and a high- 
humidity /temperature environment, it is thought that this is based on the combination of an organic zirconium 
compound and polycarbonate. 

[0180]The reuse mechanism was attached, converted, reset and used for commercial laser beam printer LBP-EX 
(made by Canon, Inc.) in example 14 t his example. Namely, after scraping the non-transfer toner on the photo 
conductor drum 70 in drawing 2 by the elastic blade 72 of the cleaner 71 which is in contact with this photo 
conductor drum, . Send to the inside of a cleaner with a cleaner roller, and also pass the cleaner screw 73. It 
returns to the development counter 76 via the hopper 75 with the pipe 74 for supply which provided the 
conveying screw, Attach the system using collected toner again and the platen (12 mm in diameter, contact 
pressure 50 g/cm) which distributed the conductive carbon covered with Nylon is used as the primary charging 
roller 77, Dark space potential V D =-700V and bright section potential V L =-200V was formed in electrostatic 

latent image support by laser exposure (600dpi). As toner support, set up the developing sleeve 78 which surface 
roughness Ra which carried out the coat of the resin which distributed carbon black on the surface presents 1.1 
so that it may become 1.1 times to the movement speed of a photoconductive drum side, and it ranks second, 
The gap (between S-D) of a photo conductor drum and this developing sleeve was 270 micrometers, and as a 
toner regulating member, the braid made of urethane rubber was made to contact, and was used. The preset 
temperature of the heat fixing device was 1 50 **. 

[0181]By the above setups, at the print-out speed for 12 sheet (A4 longitudinal size)/under ordinary 
temperature normal-relative-humidity (25 **, 60%RH) environment. It is intermittent mode (that is, whenever it 
prints out 100 sheets, a development counter is stopped for 30 minutes, and), supplying a toner (1) one by one. 
When the print-out picture acquired by performing 5000-sheet print-out in the mode in which degradation of a 
toner is promoted, by the preliminary operation at the time of a reboot was evaluated, the good generating 
picture result where is good and it is stabilized and which does not almost have image fogging was obtained. [ of 
image concentration ] Also in matching with an image forming device and the above-mentioned toner, it was 
good. 

[0182]The developer of the image forming device shown in Example 1 5 and 1 6 drawing 1 is exchanged for what is 
shown in drawing 3 , The movement speed of a toner support side receives the movement speed of an 
electrostatic latent image support side under ordinary temperature normal-relative-humidity (25 **, 60%RH) 
environment, It is the intermittent mode (.) in monochrome, setting up become 3.0 times and supplying the toner 
(1) or (2) one by one. That is, the mode in which stop a development counter for 1 minute whenever it prints out 
one sheet, and degradation of a toner was promoted by the preliminary operation of the developer at the time of 
a reboot estimated like said example. 

[0183]Surface roughness Ra of the toner support used here was 1.5, and the toner regulating blade pasted up 
urethane rubber on the phosphor bronze base plate, and used what carried out the coat of the contact surface 
with toner support with nylon. The skin temperature of the temperature taking element 31 d of the heating body 
31 using the anchorage device shown in the heat fixing device H drawing 4 and 5 140 **, The total pressure 
between the sponge application-of-pressure rollers 33 which it has in a lower layer sets nip of 8 kg, a 
pressurizing roller, and a film to 6 mm, and the foam of heating body 21 -silicone rubber to the fixing film 32. The 
heat-resistant polyimide film with a thickness of 60 micrometers which has the releasing layer of low resistance 
which distributed the conductive substance to PTFE (the amount type of polymers) was used for the contact 
surface with a transfer material. The above result is summarized in Table 5. 

[0184]Toner for comparison (2) - (5) was evaluated like the comparative example (3) - (6) example 1 1. The 
above result is summarized in Table 5. 
[0185] 
[Table 5] 
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[0186]Use the developer shown in example 17 drawing 1 , and the development counters 41, 42, 43, and 44 
corresponding, respectively are filled up with developer (1) - (4), When the full color generating picture was 
performed at the print-out speed for three sheet (A4 longitudinal size)/under 25 ** and 60% of relative humidity 
environment and image evaluation was performed, it excelled in full color reproducibility, and the generating 
picture skillful also in half-tone was obtained. 

[0187]By the same method as the comparative example 7 and eight Examples 17, when the full color generating 
picture was performed using developer for comparison (2) - (5), the color-balance was unusual and the 
development stripe of cleaning defect origin has been checked. 

[0188]Explanation and the valuation basis of the evaluation criteria of a statement are stated to the example of 
this invention. 

[01 89] [Print-out image evaluation] 

(1) Image concentration maintenance when print-out of 10000 sheets was ended in the image concentration 
usual regular paper for copying machines (75g/m 2 ) estimated. Image concentration measured relative 
concentration [ as opposed to the print-out picture of the blank space of 0.00 in copy density ] using the 
"Macbeth reflection density meter" (made in Macbeth). 

O (A) More than :1.3SO (good) : 1.25 or more, less than 1.35, ** (good) : 1.00 or more, less than 1.25, less than 
[ x(improper):1.00 ] [0190](2) The image unevenness monochrome solid picture was printed out and viewing 
estimated the image uniformity. 

O : it is very fitness (level which image unevenness cannot check by a uniform picture). 
O : good (although some image unevenness can be checked, it is satisfactory at all practically level) 
**: Practical use is possible, (a level practically possible although image unevenness can be checked) 
x: Practical use is impossible, (level remarkable [ image unevenness ] and difficult practical) 

[0191](3) It judged visually by how many traces of said picture two or more solid pictures of 10x10 mm of ghosts 
are taken out in the first half of a picture, and the halftone image of 1-dot one space is taken out, and come out 
on a halftone image the second half. 
O : it is very fitness (the ghost has not come out at all). 

O : good (whether it is very small, grade hardly worried although it has come out) 
**: Practical use is possible, (although it can check practically possible level) 
x: Practical use is impossible, (a ghost is conspicuous and it generates) 
[0192][Matching with an image forming device] 

(1) Viewing estimated the crack on a matching intermediate transfer body with an intermediate transfer body, 
and the surface of a drum, the generation state of adherence of residual toner, and the influence on a print-out 
picture. 

O : it is very fitness (ungenerated). 

O : good (although generating of a crack is seen slightly, there is no influence on a picture) 
**: Practical use is possible, (although there are adherence and a crack, there is little influence on a picture) 
x: Practical use is impossible, (there is much adherence and it produces a vertical stripe-like image defect) 
[0193](2) Viewing estimated the contamination status of the primary charging machine after 10000 primary 
charging machine contamination development, and the influence on the picture from which the contamination 
becomes a cause. 

O : it is very fitness (it is almost pollution-free and an image defect is not generated at all, either). 

O : good (although contamination can check a little, there is no influence on a picture) 

**: Practical use is possible, (although there is contamination, the influence on a picture is very small) 

x: Practical use is impossible, (contamination is remarkable and produces the image defect by poor primary 

charging) 



[0194](3) 300 continuation printed out the drum weld monochrome halftone image, and viewing estimated the 
drum lifting. 

O : it is very fitness (level which a drum-lifting affix cannot check at all). 

O : good (although some drum-lifting affix can be checked, it is satisfactory at all practically level) 

**: Practical use is possible, (a level practically possible although a drum-lifting affix can be checked) 

x: Practical use is impossible, (level with which a drum-lifting affix is remarkable and can check the trace also on 

a picture) 

[0195](4) Toner scattering toner scattering takes notice of the toner scattering accompanying aggravation of 
electrostatic property, The dirt by the toner of the outside surface of the upstream toner scattering inhibition 
part of a developing container and a downstream toner scattering inhibition part become dirty and according to 
toners other than a developing container was visually observed at the time of the durability of 10000 sheets, and 
it evaluated based on the following valuation basis. 
O : it is very fitness (it does not accept at all). 

O : good (although dirt is accepted in the upstream toner scattering inhibition part outside surface of a 
developing container a little, dirt is not accepted in a downstream toner scattering inhibition part outside 
surface) 

**: Practical use is possible, (although dirt is accepted in the outside surface of the upstream toner scattering 

inhibition part of a developing container, and the outside surface of downstream toner scattering prevention 

parts, dirt is not accepted other than a developing container) 

x: Practical use is impossible, (dirt is accepted to except a developing container) 

[0196] 

[Effect of the Invention]A nonimage area has little picture contamination of ground fogging etc., excelling in an 
environmental capability-proof and maintaining high development nature also in the image output of many 
number of sheets according to this invention, And a toner and an image formation method excellent in the 
industrial target that good matching with a development process without generating of evils, such as drum weld, 
is obtained can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a rough explanatory view of the suitable image forming device for this invention. 
[Drawing 2] It is a rough explanatory view of the image forming device which reuses non-transfer toner. 
[Drawing 3] It is an expansion cross-sectional view of the important section of the developer for one-ingredient 
developers used for the example of this invention. 

[Drawing 4] It is an exploded perspective view of the important section of the anchorage device used for the 
example of this invention. 

[Drawing 5] It is an expansion cross-sectional view of an important section showing the film state at the time of 
un-driving of the anchorage device used for the example of this invention. 
[Description of Notations] 

1 Photo conductor (electrostatic latent image support) 

2 Charged roller 

3 Exposure 

30 Stay 

31 Heating body 
31a Heater substrate 
31b Heating element 

31c Surface protection layer 

31 d Temperature taking element 

32 Fixing film 

33 Pressurizing roller 

34 Coil spring 

35 Film end regulating flange 

36 Feeding connector 

37 Powering off member 

38 Entrance guide 

39 Outlet guides (separation guide) 

40 Intermediate transfer body 

41 Yellow color developer 

42 Magenta color developer 

43 Cyan color developer 

44 Black color developer 

51 Feed roller 

52 Transfer residual toner charge members 

53 Cleaning device 
55 Fixing assembly 

62 Primary transfer roller 

63 Secondary transfer roller 

64 Secondary transfer opposite roller 

65 Intermediate transfer belt support roller 

66 Intermediate transfer belt support roller 
P Transfer material 
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AtC*J(,»T t it h^-* 3 RJfaK0. 9 5 0*ra©h^-- 

[3»*B5 ] m h i--<P<0WHfS.ft&2 0 0 p p m« 
T-CS)*?, ft?* ^X^^M^^SItfcj; 

0S'J^$n-5DSCft»Cfel^-C. ^SB#5C50~10 30 

o -ccommcm^m e-?*«u tes*^ t- * 

£^t??&$l tr- 5» (Dfe&(D* > -fe h 4 0 *CJi(± 

?wci -r 4ft jjt>s 1 75M 4 ©^-rn^ccta 

«S©S££h:)--. 
[■8*316 ] It b i--tp<D»&mft&5 0 p p mtiT 

-e*-5ci*#ii<b-r-5i»*]» 1 7!»M4©^-rn*Hcfe 
i8©3££h?— . 

[fft*>i 7 ] mvi- -<Dmmm*mmm (tem) * 

fflUfc h ^- S^©BrJS®f^tc48l»T, 

( 1 ) mfiB^ p -^5teT-^a'J5£«g-cM-i'J§ h t - 40 

©fiS8iS©Rta^fi*¥fe)SD4 (Mm) JC#tU 
0. 9^R/D4^1. KDiflrSfctlSR^lt 
•S h 7--fe^©fftJIM£ 2 0 ©BnlO'ffl L, . 

( 2 ) it h ^--^©K®s*cc#SE-rs -7 » 

( 3 ) Xtbhtltc r /R<D*mw-*}m*\ 0 . 0 5 £ r 
/ROffiUffftfl^ 0.95 ZMtcTJ: *> (C. S 1 ?^ 

aWc#ffc;*nTt,>.5 50 



^132 0 00 -2 9 24 9 
2 

[IS*II8] B?l3r/R©tBJ]a5ji^ffi30s. 0. 2 5 £ 
r/R©fflttJ^^HB^0. §Q*mtcS ft7? 

©■swe^i*;* ftti^ci znmtTzmmm 7 tcse 
[ mmg. 9 ] :!>& < 1 4> . ^su«fc 0 ttsa»ttc«E£ 

© h mismttte&w-rzm&jmt . mmtt±.<o 

^--©*S«^fl§©0. 

jW-u-^3>*Q7Fy77^ (GPC) CC<fc 
-5^-f>f-i7 7>T-**Jl 0 0 0-5 OTJ-e&ZZt* 

rnkt-tzmmmmim. 

[ mxm 10] y a -^ia^#sij5e^sTH-sij sns 

h^"-©^S*H©R*B^S-Rfl5a^*-f f 
{CfcOT. ISHf--©RtBS<l^¥ttJ^SD 1 (/t 
m) *^2~ 1 0 MmTifcD. E.O, it h^-©^R^ 
ftA^O. 9 2 0~0. 9 9 5-C. R^BE«!»iB%^ 0 . 
0 4 0 *?^r-* 5C£ =Sr#»i ^•5g»*B 9 W:l2*g©ili 

tht-©?WS^0. 9 7 0- 
0 . 9 9 5 r. RJKKWiSiS^*! 0. 0 3 5*iffitS5 

ci*#Sii-r*i«*)3i9X« i o«:feig©H^jjS^ 
[ I83J<IS 12] H«f e 7 a - S«4^«!D£§6irciHH ^ 

7A«;*jii-c, it h7"-#RffJK0. 9 5 0*ri©h7" 
5<i^%WTr**C<!:*#i!t«!:-r4W*^ 
9 TDM 1 1 ©om*KiB*S©iHflW&S#fc. 
CW*J113] It h^--4i©}f^£^2 0 0 p pm 

<t<9a'J^^n.5,DSCfti^«:*Jl>-C. ^(C5 0-l 
0 O-CW^lWcS^ilf-d/^WL. It^®^f- 

^5r^tf«Ri»f-i'©^*©^>-fey hiaa*u o-c« 

±-C&5C<h=&m<i:-rSif^97!)Sl 2©Ci"Tn*> 

(cga»g©iii^fig^ffi. 

[Stalin 4] lth^-^©»^£^5 0p pmtl 



(3) 

3 

m>m 15] m n <Dm&m*m$km (tem) 
( i ) B?iB7D-s;&^aij^g-cti-sij$n.s h^-- 

©SfiS*©Rtl^«fi¥14j& D 4 ( u m ) K*t b . 
0. 9SR/D4S1. l©MMi/ctSSR*If 

< 2 ) « h tt^f- <Dmmwmcu&.? z vv? 
■eft-efttc-oortHfju 

( 3 ) 3J5«> 6ftfc r /R©+B»n^fii*s. 0 . 0 5 £ r 
/R ©«»!¥*&«£ 0. 9 5 J: 5 CC. 1^-7 

SKJc^tfc ;* tiros 

Ci*««irsai3»B9 75Ml 4©l»rftjWcKtt© 

[»#B16] WBr/R©|fflOT«fMi**. 0. 2 5 
^r/RCDffittPF^tfSO. 9 0 *«fc-T J: R>7 

3l5©*tt«:^»3tiri,>4ci*4«ftfr*ll»*5!l 5 

6 h^-Ji#ttffi©£»«B»*. PS^Sft^ffi©^ 
SWIgKfcfU 1. 05-3. 0te©jtKT&9. 
t-fi8*<D^ifWRa (fim)*U. 5«TT-*>& 
C£*!|$84£-r-58iW«19 7!>Sl 6©<,>3*ft#>&ciaiS© 

^U- F**/hl8!PB4fc-3TE*-4C t*««i-rsai 30 
*B 9 7b£ 1 7 Ol>rtl*»tCE«Oiii«BgfiR*». 

1 9 ] tt h^-fflJ3#£»ftLT»1«fel*a>e> 

1 7©t>rftjfefcEtt©H<WBJ5fc#8;. 

[IMtqi 2 0 ] F -T -&&{#»*> 

ci*»«tr*ai*B9 7isi 9©«,»rn*>«:satt© 
mnmmmft&z&n? * c 4 4 -r &m*« 9 n 

M2 0©C>-rn^«C5BiS©i®«^fi!c*a. 
[Ii#3f2 2] tt«MHIMMII3tt±©F:*-Hfc*. K 

l£#®t®JS$<* 4 4 L- T 

^SC<t«ri|$Sk«b-ra^*^97bM2 l©t»rft*»CCG 
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■TSCi^#m<!:-r6if*lI9 7!»M2 2©C»rtl*«CBE 
«g©BiMgi$2r&. 
[183012 4 ] RttUKBEJllXS**, BJ£3tl#3ftfc*n 

KittKjnift-r sci 4 * 9 71 2 2 

©t»-r*a*>KIBtt©M«Bfifc&ffi. 

[ n«qi 2 5 ] &w®<D&mmmmmt±<D*$m<D 

_l© b i--~&*tpmmwfticmmTZ3B 1 ©«?xn 
4 . «rt>nne?«c±© 1- * -**<B2§*rtciK9-r 2 
<E¥*t±©h^-«*»nito£3ii-r*ffi* 

;U3--7Aiift*>^mii?^3^.'7Algr*0. ©KF 
:>--©*£»*§}/)§© 0. 1~5 0SS%*J#U*-jK*- 

MMMnr?*o. fi-o. haM»jiB©y 

jl/A'-;i-^a>i'D7 H'??^- (GPC) icj: 

s^^>tr-^^-a*si 000-5 ostwci* 

[ 2 7] 7 a -3Ctt^«#J3£»aiT? IfiB ttiZ 

m) *52-10jimr*t3. Mo. |gh^-©^Rff$ 
S*^0. 9 2 0~0. 9 9 5-C. R^a«*»(BH**0 . 

0 4 o*«rasc4*!|$8!t4-r*sa#*2 steals© 

[«*J12 8] igh^-©^n^S*5 0. 9 7 0~ 

0. 9 9 5T, R^as?gfs^*50. oss^ts-ras 
[ 29] isi7c -aaa^HMHje*arcH« 3 

ft* h^-©(i^Sj»©RtBSS-RJf5ax + f » jrif 
7A«c*sl,>r. Sh^-J&SRffJgO. 9 5 0*«©ht 

2 6 7!»S2 8©l»rft*>«cei8<Oii|flUBRfc&&, 
[!»30«3 0] lgF^-*©fii^S»*52 0 0 ppm 



(4) 

5 

<fc*3SiJ€3*-i£DSCfti§»Ctet,>T. #?SB#tc5 0~l 

o o -cotmic&xvm f-?m, mm-^m t- 
^ £^t?©& f - ? ©&.#.©* > * * h jgg*i 4 o -am 

[fltiftB 31] #©»!&?££•# 50ppm« 

cis^3 2] mb-r- (Bmmm&Msm (tem) io 

( 1 ) Brne^a-sctft^fts'jssiarftja'jstis bi-- 

©Sfi*i»©Rffl^fiS¥^lS D 4 ( m m ) K*f b . 
0. 9£R/D4^1. l©M<&£?i®fc-rg@R STMT- 
'S h -f--nW8imW%: 2 0 g^fjlO'ffi L- . 

( 2 ) ia b i--^<D^mm^<iC^&.t *> 7 ? >? xr&ft 

ttjt§B-f ■5tB#!8«t>*©F f 9. Sfc*£C>&©©S&r £ 

(3) 5fc&£>ftfcr/R©tBtt¥*Dfii#. 0. 05Sr 
/RcDtB»D¥^HS^0. 9 5 *»fcTJ: 5 tc. 20 

ci^it<fr€)it*s2 6 7!>M3 i ©^-m^ccieig 

©ffl]lttfJj£7ji£o 

[fi*^ 3 3] buIS r /R©tBfltPPi5j<iI#. 0.25 
^ r/R©tBflD¥«3fiI;S0. 9 0«ra/ctJ:^{c. f£-7 

cii2}?3®3 4] mmsaMtc*s\.>x . &»mt&ic*sv 30 
swig«:*tu 1. 05-3. ofg©jig-c*o. sgh 

t-ja*#©»fflM[Ra (ym)#l. 5jyT"C£>& 
Ci iTSHWaS 2 6 7iM3 3©l»rti*>CcE« 

immm3 5 ] &bi— im&tietfoLxmim&m 
zfu— f *tit/NigR£ «> o -tee-r s c <t £#si£ -r s« 

#JI2 6 7SS3 4©C^-rti*^ge$8©i®^^& 
[W3G13 6] I* h^-ti^<t*f(fi]br5«tt{**>/E» 
ftS^U- K^^St-^Ci=S:#mi-rSW^II2 6 7b 40 

S3 4©i>ma>«:ietg©H#^;jS£rfe, 
ct^mtthm>m2 6 7iM3 6©t,>r*i*»«:fa4s 

7iS3 7©C»-rn*>{ClE48©@i^(tS^„ 
[f»*3B3 9] ig«£Pa$K¥#±© h 50 
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T^C<»:5r!t$Sii-r-5>W*^2 6 75S3 8<D\,>?tliPlC 

i m&m 4 o ] BHnni&£*xa*s. b m±m 

t^Ci -r-5.fS*IM2 6 7iM3 9©l,»-rn^K: 

tBts©ia^ff^^. 

[HW014 2 ] ^^©P^^JIf#tt:±©7|5^© 

?rWrSCi*#®itirSfi^2 6 7!»S4 1©(,>-T*l 
^KIE4S©iij^^^. 

[0 0 0 1 ] 

[isw©«-r4a«»»] *#M8tt. mm 
mm. Mfsssmm, b -r - v ^ v v mu e *mm l tc 
zmyj-mcm^ztizmzb-)-- (&.Tbi--tm 
r) . rv, &bi--*m^tcmm}immicm-rzi> 

<DX$>&. mi><it. WMU. ZfVls*-. 7Ti">i 

zbi--, rcx. mbi—zm^tcmmtmjjmtcm? 

Z>b<DX$>Z>. 
[0 00 2] 

u. a^x. m®&z bi--xm&ztf-oXBjmmt 

■C«^?rf#-Sfe©t?*S. 

[0 003] «SU«^fl(« ^HtfS^.!: btB. * 
X-Jr-FH^a. S5m^5->J1^SE. AnS%flt&3£««s 

[0 004] -jS^Ji^s;«-^^;<!:i:b-<-c, 

&x8#&m<t • efifb-rs©*5H8t-c$>-5„ $ e.tc 

tt. r«^5MR*a«* ♦ y Tf© h ±-©JSK*-S 
tCfigo-^S* 1 **^:*. h^-T/SS^rt^Li^fi© h 



&>, 'b$<%k<£ffit,cxzztcit>ti : }$.L^. 
[ooo5] isfc. K^ms*. h 1— *ia» *t±tc#s 

*>t,>-c£? $ ia>„ En^iiacD.^-r. Eppj©itsji-fb 10 

[0 00 6] ^/c, 7 - >J>*-^g«LBP3?.«LED 

fat l/T J: OiSfiSfiiftBP^ g£*3 0 0dpi SfltC* 
-?fc£>©#l 2 0 0. 24 00dpiiii->tttl,> 

■s. *©^ft(ct^r^&:^4>cn{c<hk&o-c<fc9 
HffiM&m>£2ftx$xt,>z. gfc. aaptgwifctvrfe 
risfMticj: zmmmit&m&vmmviE&Lic u^x 

0. ^y>*-ilBI*KJ»jB*-iW«lffl®3H«*SI»JB 20 
[0 007] -g-C-C H^-cDiSffi^b^^SWiL/ 

l r . <®it<Dffiw&mmz mm? sci ^tr bnt <, > 

[000 8] Ctlh<D$i'mfflfflffl<D0>< «Wfe"C*S/c 

[0009] ft*. 3S«£#Jl/*>g$I©£Jll§i* • & 
JSiS«. #H§B35 3- 1 2772 6-^£3S. ^BS5 7 40 
- 1 1 1 5 4 1 #&$R. ^BS5 7- 1 24 3 5 7#<& 
4$iflBS5 7 - 1 049 4 0#&$B. #pgBS6 1 - 6 
9 0 7 3-5f£3R. #PBg6 1 -7 39 6 3-^$L <£M 
BS6 1 -2 67 05 8-Sf£$R, ^BS6 2- 1 0 5 1 5 
6^$a, #P3B86 2- 1 45 2 5 5^&$B. #BSBS6 
2- 1 63 06 1 -5f£rfH. ^886 3-208865^ 
#P8¥3-2 7 6 1 6 6^&#B. #ga^4-8 4 
14 l^ffi. «f!3¥8- 1 6 0 668-5f&#R£ttD«> 
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s. 

[0010] *C-C. ^^tt*|S]±3#S*St L 

tt«CKUr«. *3fIg©###sf2«!>6n-5#. 8)lfl£ 

f s cc « s -3 xi *> o /c „ 
[ooi i ] --?5. mm®. ■ mmMom&Jom&m&ic 

*tL. - 1 1 2 2 5 3^#E. ftmW-l - 1 9 

1 1 5 6-S|£$R, - 2 1 4 1 5 6^. ftffl 

W-2 -2 8 4 1 5 8 mZW.. m$H¥-3 - 1 8 1 9 5 2# 
<®m¥-4 - 1 6 2 0 4 8-^&«3rC(*#5£©liS[ 

ecfln*.. h^-©^ffli§^*5ffiS®gT-C*.5iS^. h 
*« u < <&T3 -t±-S^©WIi*W or 

[0012] */c, - 1 6 0 2 8 3 ^fgf 

«. ¥KieSA56~l Ofimr. ¥-%JPlB&&0. 8 5 
~0. 9 8 RJf^*so. 85«T©^©tW 

i o ii%6<Tt*5 h -r -tfsssntfc o . i 

- F{c«j:-5>f;-->^tt(c-^^-c^s$nri,^4>© 
©, h ^ - <D>bnmt<<c& s h ^ -<Dwtt*,&vmt%gm 
ttKot,^»^< ie^3nr*je.-r. Afmn^sotecuM 

[0013] Etc. ^fig^9 - 1 9 7 7 1 4 ^&$g"C 
«. 3»«Wtt^-©5 0%¥fejSA<h 1 0%¥i^SBi© 
JrbB/A*^4 0 — 8 0%-C. ^Pd*)R}gg*i0. 93- 
1. 0-C. Fq^K* s 0. 8 5«T©H^*S3. 0%&LT 
i^S«{c b1--BtK&^> t- a- 2> c t m 

6n^fe©©. ¥±&R^K* s 0. 9 6^, 5 0%^F 
i^lS*58 m m&rF<D'l*&&<t b -r~-icr>^x\%±<3%& 

LX^2><D&mVlXi!bZ>. 

[0 0 l 4 ] £tc. h^--*Vh@{b-r«>(cfifl,\ W¥X 

[o o i 5 ] t;/c. mummzfvm&Ticte^x. b-r 
-©^sstt* s s*snrt,»-5*i, #cc/]^a<b h + 



C6) 
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[0016] ±SB«C$StffcJ:5«C hT-U-*tOXm*$ 

^ * n e. * ft tc iStttetcri jet -5. c <!: £ -r $ 
[0017] s/c. seeuj. aisswi^py-o 

[0018] 

[#&BJl*5$f&b<£5<bT£lSJtI] *8W©BWtt. ±12 

[0019] bp%> *isioi«B, 
r«:#ww»tt tea ttfcjest h * -£f§«-r s c i cc & 

[0020] s etc^^oewu. h^-c^m^ 
[o 02 i ] sew:, mtwvmmi*. mb-r-zm^ 

[0 02 2] 



10 



10 



20 



30 



* [0 02 3 ] T tt*>fe**Wtt. *£»«|Ji§, -7 

#-#*-hS«Mir*9. JLo, is*';*-**- h 

MI©^--5x->3>^ovF^77^ (G 
PC) te££-**f>tf-*^F-*#l 0 0 0-5 07rT 

[0 0 2 4] M*C V *»JHtt, BEh^-*fflC^HB«» 

(18 iT£ 0 
[0 0 2 5 ] 

i/j^ji-jAlt^iLttt, */ ;U n - A <D$Ht-£ty} 

;U#>&4Wl~£^U:3-^Attrc*4 0 
Atett, ^jU3^^A5t^Smr/^^^A7C^^r2 0 
w t ^^igT^A/Cl^Tfcja^o ifc, i^nj^AOD 
IM t^R^^ => ^ A offWK* >M»©Effi 
-T-i L/T. 3?#8i^*--Jk MSt Fa + V*;^> 
KXra5?*iSl* »; ±) 2 - 4 ffl* U - h jgjsS L 

[0 0 2 6 1 9J«S^*-Jk ^fitFP^*^ 

tt^a-^Atg&cbOTW:. -MS ( 1 ) -csifct** 

[0 02 7] 
[ffcl ] 
(2n-4) e 



(2n-4) CI' 



(1) 



(n - 2) C2 



2© 



[0 028] — flSS ( 1 ) fctsi*?. A r tsa&S£ L/ 
T^^-JUfi, T^^^K. T'J-JM"* 

^P^k ^hPl, '>7/I, 7 5/1, T 
S^r^tol/, X. Yte-0-. -CO-O-^bt, 



7j< v T;U^-^, T> J t-T, 7^7 5 
^k n«2, 3. 4*a*>U, m«0, 2, 4 £g| 



11 

L i Lt U < , Cli Ot fcMc*. T b V 0 
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[0029] h«?£ ui^«ft*ii>i*ettt«H«a: 

(2), (3), (4) -C*b*S*«5^3-»>«Mt 
[0 0 3 0 ] 

[<b2] 



OW3L 



(2n 
(2n 



-4) e 
-4) C 



® 



(2) 



O 

o 



Zr— (H 2 0)m 



Zr — (HaO^ 



(2n-4)P 
(2n- 4) C* 



(2n-4) e 
(2n - 4) C c 



(3) 



(4) 



[0 03 1 ]-1S(2) , (3), (4) (Ctei^T. 

T^;u^^;l/S, 7Nciy>, ^-hal, T 5 /S, 
^•Y;US£«fc>U fflHCCillSbr)ISItW5i«, 5?#«l 

8 0DlH&4aifeU n«2. 3, 4*a*>U m«0, 

2, 4***>u &B#*fctte*«:*5t*T:Kti^itt 

L 



30 



*M*3WH*L<. C£LT»i**. 
>£WS&t->. — flS^fCfcC^r n = 2©ti^cDyJl/=i^ 
[0 03 2] *$micm^hftZ>V>Va-'>?2*g i ft.$>2 > 

©«jS©«««tt*>©*. «T©-*Mt*5£ (5) ~ 
(9) -C*©«ji*ffl7S-r*. J£*T©flH6©*tcMSBfifc 

[0033] 

Mb3] 



(5) 



v Zr 

X / \ 

Y X. 



2C + 



(6) 




4C + 



(9) 



[0 0 3 5] — -ft. ^m*?fr#>m<Dis)b?t~0 Am X [ 0 O 3 6 ] 
ilTO, -ASS (10), (11) rlbt^WS^ Ht5 ] 

(Ar-COO~) n Zr 4+ (4-n) Al" ZtziZ (2-2/n) A2 2 ~ 
(Ar - COO" ) n Zr 4+ (0) (2 - n) Al" 



(10) 
(11) 



[0 0 3 7 ] — $.3% (10), (11) tCte^X. A r 30* 

Apy> t ^hus, ^/i, 

[ GOi-^Qj^ J 4 "(4 - n) Al 



S3, 7>h^Hz>iR, 7xt> F u>S#»*U<, S 
iid:irii7;^JH, ?KI£S. 7 

^;i/^+->S^$L<. — fiS^; (i 0) r«n^4(D 
£>4X (11) r«n#2©«><D##SUC\, 

[003 8] Jglc» & L^ARtBttHfcS (12), 

(1 3) T?mto1*Zts)V*-0J*1&Vib2>. 

[0 03 9] 

Ht6] 

" (2-2/n) A2 2 " (12) 



I Zr 4 " (O) (2 - n) Al" (13) 



[0 040]-iS(12)M(13) (CM^ R ^D7^tJH, 7^~^S, 7Jl/:a**>K. 7 »; 



15 

*BN*>* flM-f*>*«*>U A2«2*D 
7-*>. «fflU*>. y>M**-f*>*«U 1» 

— (12) Tttn#4©t>©. HttS 
(1 3) tttn^OWJfiK, «nfc3H»SS 

[0 04 1] *«i8ow«^=i-^A{t^«i«. ttMfc* 
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[0042] kt«c, *»pcffli^nsw^;^^. 

To *#^*2^4«ffi{4LTl>£fc(Dfc$*ft£#, 
20 [0 043] 

Ub7] 



CH 3 O 



(14) 



tBu 



(15) 



tBu 



tBu 

O 



Zr 



. 0 _ C ^>^^X\ tBu 



ii 
O 



CHl Y°^f c -°\ z r -^°^Tol 0 (17) 



n 

o 



CsHx, 



o 

II 

c-o 




(18) 



(19) 



[0044] 



50 C-fb8 3 



19 



II 

o 



(11) 



Zr 



O 
ii 

-O-C 
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(28) 



CI 



CI 



o=c c=o 

-C— ~ 



o 

II 

o- 



^ 2 



II 
o 





o 


=c c 


=o 


o 




1 1 




II 




o o 




c 
















c 




</ \ 




II 




o o 


0 




1 1 






o 


=c c 





II 
o 



o 
II 



CI 



2K^ 



(29) 



II 

o 



4NH 4 (30) 



[0 04 7] 



[{bill 




coos i ] $^©^3^-)a©m^»5i<>b ^mtLxit, n--?i3iiicmto-?z>y;mtbj--ft 



C14) 



25 

[0052] jHm-rzm£(Dmm&iz. mmmm 1 o o 
tgpjcttcro. i~i ommmm^L<. o. 5 
-bwmsw&mv&m-r 0. 1 

[005 3] *fc. *&»<3JJ)i 1001 

figPKWU-CO. 0 l-5itW»SL< . ijftc^*/ 

[0 054] 5 6(C2|s:^©^Jl'=i-'?A<Dli{b^$> 

[0055] *^Hjfc*s^r . h ^-©*§s*atiii«tf 

ns«}fl§*Wffl-r^. t}j-cfeTfe-MS; 
( 1 > vtnznzm'ymLmQ.&frf-m&tpicm-rz* 

h JRttHSfcflWflT S C <b #$FS L < . h 

[0 05 6] 
Ufcl 5] 

— *-0-R-0-C-)— •••(!) 



[0 05 7] ±!S-|&5£ ( I ) &fitj*©4>©#£> 

if^«T32-fl$3: (II) 
[0 05 8] 
[ftl 6] 



(R 2 )- CR*)» 
C-0-<^>-Z-<^-0 



(n) 



10 



20 



30 



40 
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M&tt-e* «j . c©r* #«&©*§£. ^nhum-x 

$>-?Xi> <fc(,>U M&-p-Ct,>T&<fc< . mti. 0~4© 
8>S. -S-. -SO-. -SO,-, -O-. -CO 

[0 05 9] C©#'J*7-;K*-~ imffilZ, *§*&&© 

*3t^-rsciAJ-c#&*5, asm-^ < 1 1 1 > - 

(V) 

[0060] 

at 1 7 ] 



(m) 



[0 06 1 ] 
Ufc 1 8 ] 



Or. 



(0H) 2 



(IV) 



[0 06 2 ] 
HI I 9] 




(V) 



(31*. R\ mJU/Ztt* nrmtmC*V$>Z> 0 ) ~CSI 
©<fc 5 hmilg<*<b(DJSJS:vCCcfcO, 

[00 6 3 ] ±ia—«5« ( i i i ) - (V) -emtizti 

2>-m? *S~)\s±UXteffi*rj:b<D&$>*). 2. 2- 
trx (4 - 1 ^cj^> (iiffr : trx 

^ ^> ; (4 - t KP^v'^^^-JU) 
y ^> ; (4 - t KD^y7x^Jl/) 

3?> ; t'X (4 - 1 Kp^^j:^) - (4 - 
^V7*PtVl/7i^l/) ^^?> ; t'X (3, 5-^^^ 
JU-4- t KD + ^7x^.;l/) ^^?> ; 1 , 1 - l^x 
(4 - t Ka^^>^i^Jl/) ; l 

1. 1 -tTX (4-t h*P^>/7i^) ; 1 - 

1 , 1 -fc^X (4-t Fn + y7x^;l/) x 
£>; 1. 2-fc^X (4-tKP^^7i^;l/) 
> ; 2-^^JU- 1. 1 - ex (4-t Fa^>7x^ 
;U)^n^->;2, 2 -ex (3. 5-^^;U-4- 
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t KDtV7x^) 7'P^> ; 1 - XfJb- 1 , 1- 
b* (4 - b Worts'? y'us^ls ; 2, 2-b 

(4-th*a+V7x-;W l. 4- 

bX (4 - b Ko*^7 -7*£>; 2, 2-bX 

(4-b Fp^^x^) ; 4 

2, 2-bX (4-b KP+^7x^Jl/) -^>£>; 
1. l-bx (4-t Fa+V7j:^i/) ^a^+if 
>;2, 2-bX (4-b Kn + y7x^;U) 10 
>;4. 4-ex(4-bFo + ^7*^)'\^ 
>;2. 2-^(4-tFP+V7x-;i-) yt>; 

1. 10-« (4-tFa+V7x^.;l/) r r ^7> ; 

1 , 1 - bX (4 - b FP + ^7i^) zsZUfijls 
^Ci'O^b FP^Ty-^*^ tfX (4-b 
FP^^7x-Jl/) X;U*> ; bX (3. 5-^ye^U 
-4-b Fn + ^>7i^) x;U*>&<t*<D^b Fp + 

V7y-^XW>I, t'X(4-tFP : 1r^x^ 
JU) x-f ;l/ ; bX (3, 5 - *>M 4 - b Kd* 

x^S. 4, 4' -i^b FP + ^W7*y> ; 3. 
3' , 5, 5' -f* 4' -^bFn + 

^>y7xy>fti*©yb FP^>ry-w h> 

ex (4-bFP+V7x^^) X;t/7^ F; ^ 
(3 -y^;U-4-b FP^^7xx;l/^;l/7^ F ; b 
X (3, 5 -^^;U-4 -b Fu^risy X)l> 
V4 F^^bFP^7'J-M^7-/ KS, b'X 
(4-b FP + '>7xxji/) x;U**^K&£<D^b K 
P + ^7y-;^^ + ^hU 4, 4' -vbatv 

^^-^/cCi'cD^b Fp + '>^7xx;H| 4 b Fp^ 30 
y> ; Vfrisy—fr ; ^^;l/b KD+y>fr <t'<E>^b K 
P*V«^>-fcf>£I, 1, 5-^bFP + ^t7^l/>; 

2, 6-^bFP + ^t7^U>^^O^b FP^'>t 

h^cf en-So 40 

#y -?-~e$>-?xi>J:<. feb<«^u> Fit^-ot 
n4J»^s»tt^>^»«#y*--*f*- h rarer*-* 

[0 06 6 ] S/c, #y*-5K*-h*«*Bt©#-7^ig 
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W*x*u>yy=i-Jk s>x*-u>yy n-ji/. hi 
u>yyn-;k l, 2-^Db'i/>^yp-ji/, 

1, 3-^Pb'U>^y^-^ 1. 4 - 
**^>^;i^y n~Jk l, 4-b'X (bFP + 

isSZ-Jl) 1. 4-bX (2-bFP 

+ ^x^;l/) ^c>^>, 1, 4 -isfu^V-l'^jt Z 

S — fos X^U># »J3-^ 7'Pb , |/>^y3- 

**»JD^^7 * -/-;l/A*j«t WOR«t, bx 
7 * /^i/A©x^u>^^t/ KttAtt. bX7xy 
-;l/A(D^nbu>^^lf Kf=fjff», yy-tey>, h 
y-rf^p-^r/o/O, ^>^xyx y b—MfG&a 
7;i/ 3 - ;^cgt f$x/c^t4^ y ^7 - ^ - h 

7 * y - ;l/ <b 8§)Ifr6£ & £ c > ti5§r#iS(D ex^PPt^M 
- h t £ e y ^ > £ mm £ L r y * u > ^ a ? K *g j& 

ffi©«tJfi*ffi«c <fc €> ^ 4> pJfig-C ft & . 

[0 06 7] *«98«c*ji»rtt#y*-**- 
HRran&i/c, iii/^y^-^-Fi^yx^ 

T-;k *y^b£>, x#^>rafl§, ^y^b^^>, 
#»j7sf, ^yxw> 4 ^y^7^7y-^x-f 
;k #'j7y-u>^7 K&df^cD^p ^^sa^ 
^r;i/^;i- (^^) y u- (y^)T^yju 

[0068] *mj}ictei,>xm^ hti&# y*-sK*- 

h*««l©^?-«««FCCflHIIRS tittl^ G PC CC*3C^ 
T^JffiL/c^-Ob-^^T-S^ 1 0 00-50000 

oo-iooooo r'ft^> 0 b- &&*mifi 1 o o o ^ 
ooo^o^iS^ci:?gi4ifeg^ffi<^oTa r , mmmc 
n*#y*-#*-h»«ii*«aw-*K:iRL 1 as a 

I 0 0 6 9 ] iJBBtCfcC^t, THF^itUcGP 

[0 07 0] -r&*>^ 4 0TOb^Ff t>^*r* 
LTTHF (fF7/WFP77» 1 m 1 CDSfe 

arsao, thfs?4M^ i o o m i jiAurass 

ttfffi** yx^u>«!BB»4K: J: 0 

fwt s n/ctfeB^*tsfefii <h ^ ^ > b ®l t <om&fr h n 
mute mmfmm<Dmm#vx*i>>im±ux 
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T-fi^i o'-l 0 7 ?Mfi<Dfe<D£/Bl\ 4>Jtc< thl 0 
Sfc. ^fcHSKBR I (JB*r*> «U«t«C^. 

shodex GPC KF-801, 802, 80 
3, 804. 805. 806, 807. 8 0 0P©ffi^ 
&t>i**>. *V-4t»©T SKgel G1000H 
( H x l ) • G2 000H (H xl ) , G3 0 0 0H 10 
(Hxt) . G4 0 0 0H (H XL ) . G5 0 0 0H 
(Hxl) . G6000H (H xl ) , G7000H 
(Hxl) i TSKgu a r d c o 1 umn©8*6b* 

[0 07 2 ]Ktt*THF4HCA*i, ftftHAHKLftifft 

F*^©tt«i*no3W2 4B»iBa±itt*j:9K:r*. ^e- 

<of*. lf>7";u^a^ -f o. 4 5- 20 

0. 5miik W*tt, W^>3 yf-f X^H- 2 5-5 

ftifiO. 5^5mg/m 1 £ft££5teSISrr£. 
[0 0 7 3 ] *#69iT«BfflS*ii#y^-#*- hJMN 

flBcMwr«tt> ^evwiiii oos*awc»i,Tji« 

0. 1-5 0MSB, *?£IXB0. 2-40M3P, 
?65C»*U<«0. 5-3 0fiSg[5T£>& o 0. IS 

ma5*«<Dia^us, »ai»»^»i3ti'r. 5 30 

[0 074] *»W«CjfKia:h^-»ttiL/rB. 

-T-SDl (/im)^2-10Mmt*!), Mo, 
-©¥*R#fl»«0. 9 2 0-0. 995r, P3ffJS^ 
0. 0 4 0*»V*SC4#»*tA>. cn6 

-So 40 
[0 07 5] h:T-©H«SraWtt*ttDl (u 
m) £2— 1 0/xmi/J\3tt&fb"r5C<!:«CJ:0, HH^<E> 

/MftSf bf & <b . **SWCc*/Jv|4»D h - CWWE»# 
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[007 6 ] L*U *&W<D h 

*©R»*awnwi* 0 . 03 s^mtvzctnmm 

BRfc % h ^ Hl^ttttGttHHA *»* <fc 0fe®<lt 
0. 97 0-0. 995, »*Ktt0. 980-0. 

9 9 sif^citCcfcO, SE*r»iBr*^^s 

[0 07 8 ] ¥*R#fl»«0. 9 7 0*jn<D»&. i&2? 

n&BUfi 0.995 £js* *>tv i~-mm<D&iti)m u 

[007 9 ] «FCC±<30fti*«fPl». Sifc© h :J--«*3ii 

[0080] xmRictow & h i--<ommm, mtm. 

*C«^D-S5K^H»8MS*6SF PIA- 1 0 0 0S(I 
[0 0 8 l ] 

[»1 ] 

[0 0 8 2 ] ccr\ rs^S:ij®aj ttt-fii^bsn 

[008 3 ] *»IB«:*$WSRJB*tt h^-3K[^-<OIHei 
[0084] 



(17) 

31 32 

&&&&&&& ditmrnmrnms d d turaftoaaiA i -eo&s 



2000-29249 



[008 5] 
[»2] 

Pgffl^a^tt^SdT^S^fi xdi) /| «i) 
ttS«2p{SH SDd = { £ (dT - di)*/2 1 (fj ) p 



* [0 08 6 ] 



10 



cii. i -co ra*a *ci, »ae*f cit-r*^. 



[008 7] 
HR3] 

¥^RMc =2 (cixf d ) /\ (f d ) 

{m m— 1 1 1 

£ (c-ci)«/E (f d ) } 
1 = 1 1 = 1 03 J 
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[0088] *{ttWrWe#tt£ UTtt, SS^Cc^tf) 
^H^^<b^^*L/c^^>5?Jft7Kl 0 m 1 fcffl* 
U -e©*(c^SSr»j<t br|?Mrg14Sy, H*u<«r;i/ 

o. 0 2g^jnx., ^-tc^tfc^i±^> 0 »*s-&s*a 
tLXM. asa»«auH-5oss dxxAf-a 

Si) tC^aft^<tL/T5</>cr>^^>^^^y^SLjrc 
T£„ »^tSflS<OjBft*S4 0'C«±i«c6a^ 

[0 08 9] h-r-to&Df&Kmmtcit* buIB^U-^ 
0 0-1 ^ffl/// l &ft&«cctt^ttftiftC«lfHS 

[0 0 9 0] *»IB(D h^~K4*l>T^3ft«l&ft4N 

[0 09 1 ]lMM(*iUt(t U>, 
*^u>, p-^h^>X^U> v p-^x^;U^^U 



p-x^;u^^u>. 2, 4 ->^^Jl/X?-U>, p- 
n-^;l/X^U> 4 p-ter t-^X^by, 
p - n --^^^JU^^ U> v p - n -xf-^Jl'X^-U 
>, p-n-/^;l/X5 1 l/> s p - n -f^Jl/X^l/ 
20 p-n - Kf r >'^X^U>^O^^U>Sc!>'^CDS 

g^trx;k 7*ot't>it^;l/, o^xit^KD 
£p£ b'x;i/iXf^S ; ^ £^ y ?-;k y >; 

30 Jk\^5>;k ^^'j;i/^f7'J;k ^^y^K? 
x^Jk y;i/&^^u7 5 ^x^;k y^y 

;UK^x ^ Jl/T S x ^jKD*n£ a - ^ ^ U >JJS1DB£*: 
y*j^>|iXr;H ; 7^ y ju, r^y^ 
ix^k r^y^Bn-^ y-a>&>r v:t> 

^yjuKFf^k 7^y;H2-x^^+i/Jk r 
^ y jH^x^t yn\ 7^y;i'S2-^D;i'X^;k r 
2 y;i/i7i^;i/0ip#7^ y;i/ix^f^S ; trx;i/ 
^;I/x-fvk t^;bxf;l/x-f;k t'^Kv^ 
40 ^x-f-;KD£q# t'-=-;bx-T-;l/£iI ; t'x;uy^;i/^ 

h><D#P# fc'x;^ h>® ; N- fxjt/fo-ik N - 
t'xj^;W^/-;k N- tfx;l/^> K — N - fx 

jubfay KXDiP#N-fcrx;Hb^K5 ; trxji^^y 
>S;7^yaxhy;k ^^^ypxhy;k T^U 

;ur ^ ko£p£ r * y Ji/Ht u < \*j z t> y ;u&g§3i 
xxf-;bS^tf6ti4o 

[0 09 2 ] h^-ffl«KCcfflt^ti4!B«*J 
50 iUtlt 2-gfigcD^^JiLr. ^t'x;b-<>-fef> N 



(18) 

33 

trx (4-r^'Ja^i;xh^>7i^i/) y'a^ 
> v x^l/>^U3-jU^T * y u- K l. 3-^^ 

)VV>T? l )l>-b. 1. 5 — 0^>^^-;U>?T^ ! J 
U-k 1, 6 <*1>">is*-)),*sT9 V U- k * 

*^>^;u^y rn-ji^r^y u~ k i^x^u>^«; 

yu-k fh7ifU>^'j3-^7^yi/-h 4 
#y x^U>^y rJ-;U# 2 0 0 , #40 0, #600 

u- k #y^Ptru>yy:a--^7* y k # 

'JiXr;^7^ »; h (MAN DAB$^D , 

[0 09 3 ] ^mgcD^#j<tur^>£xyxy h- 
h yr* y k h y ^?-p-;ux£> h y 7& y 
u— k h y^?-p-ju:7"p^> h y y k r 

f-;l/7# y FRD^cEM y u- k 2, 2-e 
x (4-^£^yp^>, h+^^^^-Ji/) :/p 20 

h y r yjurv5>r^ u- k h yry^Mvvr^ u 
-k h yry^h y^y^-k s>ry— ^*nu> 

- k k t -^-rt^*-**^ 

k k ^-t-^ 

k — ^^-^r-i k 2, 2' -77b'X^V 

y=Pp.r. h y;U, 2, 2' -7^/b^ 
a^hyil/), 2, 2' -7 s /ex (2, 4-v^^;U 
a'UOxMJ^) , 2, 2' -77^ (4->h + 5/ 
-2, 4-^W^bDxhy;i/) s 1, 1 - fc'X 

< t -^Jl"*-**^) 3, 3, 5-h»;^^>^ 

p^*t*->, 1. 1 -ex ( t -t/^jw*-**^) 5> 
^a^tx 1. 4-t:x (t-^;^t^ 
;l/^x;W) 5>>7P^+1f>, 2, 2 - ( t - zf^)V 

n-7?)l>4 t 4-fcTX(t- 40 
A'Jl/-h 4 2, 2-« (t-^ 
1, 3 -h^X ( t 
-t+v'-'fv^afjl/) ^>^>, 2, 5-S^y^;U 

-2. 5 ( t --?*)W*-**is) ^*-y->, 2. 

5 -2/-**^- 2. 5 -5* ( t -r/^JUrC-aM^S/) ^ 

2, 5-^>^u-2. 5 -5/ (^w-oi//* 

:7£b-K 2, 2-trx (4. 4-s;- t -^^i^ 
-^+>>^^p^^^>ju) :/p>^>, t -zff-Jl^ 
-**i'a- m-yWZiy*- k 2*-t-^Jkr?- 50 
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u- k ^- t -:/*jUr«— 
^■^+-y-t h*DfU7 £ u— k t -:/*jUrc— ;t 
**>7*te*7-k 2, 2, 5-^(t- 

^^il/^'- 1 + v F 'J ^ ^^7 h , hyx(t- 

[0 0 9 5 ] Cft6«^IM&»«, m&r&fflUTfcll 

- 1 0 QfiSg|HC*fU 0. 0 5-151131, J:*)*? 
*L<«0. 2-1 0S*SB(D«JKrfflC^6tiS. 
[0 09 6] h^-O^X!E»*Tfir«S3»tt. «ff 
14<DSL^>64 O'C-7 ?6(C50'C 

[0 09 7 ] ht-0^7^ii^Tg^ 
SJSCCttfWxtf, ^~*>xjU^~*±igcDDSC-7<D 

J£**f5. *fie#ffi«, ASTM D34 18-82K 

mmzt^tcm. m&umm&i o-c/mi 

[0 0 9 8]—*. *mi<DbT-l*b't-*Ptcm#'r 
^y7-I^50 0 ppm«mi W^U<«1 
5 0 p p mferF-C£> 0 % MCCW^ L < W5 0 p p m«T 
*C^>^ 0 h t-*«C»#tS*>^7-«J5 0 0 p p m 

[0099] ^?atc*5CiT^#-=e> v-tt. aarra 
[0100] ht-TOS^^v-^-r^ai 

0 < ^#^e y v - ^ ^^-T C <t *5-C^ 
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[oion v-r-tpom&*s-?-m.*b o o p P m 
iztTtux, mm<D bT-ftmtrztcwaz, 13. 

3kPa (lOOTorr) WTOiETr, 3 5 

mmmx 4 9m&±jmMtmmr& c t xm& 2 n 
(Dftmmtmmn&ttmmuzic&iE-rzc tic & 

t*klc. ±lfi<D*n# hT-ftL+oimBitmmictiLXb 

v-r-vmm^v * z> xmwc^z&wzm'mt? 
zct&xzzcox. imicmnu*b<Dtt£z> 0 

m&'pmt uxwmrzmmmmm (to zm^&Ji 
®^^pvf^7^ (go zm^zTimm 

<D&toO-fi&*mm-?Z>ZttfX%*>. Ctlh<D*PXi> 20 
&TG( l c£*)7z.&'?Z>m'&. ^>7';^2 0 0 4 C^rJO 

[0 104] <TG<Di'J^^> 

:TGA-7, PE7 7 00 (>^-^>x;l^ 

-?±§i) 

: 1 0 *C/m i n 

m^mm-. n.iimt 30 

[0106] <GC<0«J5t^fr> 
£§g : GC - 1 4 A ( Aa»fB?ftt»> 

: SD^'J^tt^'J^^A (J &WS C I E 
NTIFCa«!;t>fX-30mX0. 2 4 9mm, ffi 
ft-DBWAX, iW-0. 2 5 Mm) 

[0 1 0 7] 1*^:2. 5 5mg<DDMF£rtSPtim£ 
L/v 1 0 0m 1 CDT-fe h>^Jjn^rrta^ig D a n A0?§^ 
£o< £ 0 Xicm&ffl4 OOmg £±IB?gJSr 10ml 40 

<ommtt^ a 3 0MStii»itc^^m 1 

[0108] 

i&Hg : F I D U^j*; htfc— 1 : 2 0) 

'JT#X : N 2 #X 
*-:/>Sg: 7 0'C-2 2 0-C (7 0 a Cr2^NR 

SADSa : 2 0 0 *C 

: 2 0 0 'C 50 
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[0109] ttMSUDfftS : 1f>^l/«iRiBI*fl!>DM 
v-rtSMfca DM F ©MJt/aB8IJt*3R»*. 

[oiio] *m}<Dmmffimtpwz±izi£mffimf8 t ft 

ff«§^©tWlJ: 9 i»8(^r 9 * * t lx « 
[0111] 0«;U2. ^ #'Jx^f;^ 

#y^u*>, #UT5F, x#*^«flt, tfytr-^ 
[0112] Jtmrncmzv 9 >?7.w&t\% s mmm+m 

dm (T EM) «:fl|l^ch^-©Wr»ffl«»«:*jCir, 
[0113] *»HJtC*5l^T. ±fB<D&j£ 7 » 

<^««£^©¥*&ffi*KttT £ Rt BiSMTSrS D 
4 (urn) &c#tU D4X0. QfcLLT?*^ D4x 

i. ljerroaa**** b^-<ommm^2ommm 

U r/R<Dffi*¥^ffi*3jctf>*. r/ROffittW^ffi 
#0. 0 5^r/R<D*BflD^fii^0. 9 5Wct^ 

imzmLx^zbot-rz. 

[0 114] V y^^J5£»*±BB<0*P#»lft3l*. h^" 
^ffi^ 0. 25^r/R^0. 90 *«fcT»«tt« 

n/c h ir -w&zmaicfrtc ^ xmnz unset 
[oii5] *»i9cc*5ii-c h^-<DKiBffi%«S"rs 



(20) 
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>-7>i>s:mK>tiiLm&m=f-mgkm (tem) 
[oii6] *^^c^^> rj y ^7sf&mt. ^m^m 

aff«cj:0»J£S#i*DSC*aK:to^T. #WB#cc5 
0-1 O0'C<D^(CSAKI»fc'-^4^L/, 

0'CfiLhr*iCt3W»*0<, #*c««*!RHke-* 

©tr-^iaa<fca*>H2^ has©ssM^7-5o a c 

©|BBr*SC<fc#fiF*Ul>. 

[0 117] IHMKDDSCttaUCtet^T. _Lffi«JK« 
& © i T £ C i #r » £ i ^CC, 

[0 1181 cftoccfcO h^-©fi»3te«*tt«fei<t 
^-©tt«H«««^i/rii<©r. C7^xj&fr©# 30 

[0 1 1 9 } #«?BCCtet>TDSCfflS-Ctt, V*j>??s 

-t±s© d s c - 7 &mmx * & e 

[0120] SJS^rffitt. TASTMD3418-8 
2j OcifcfcTtTS. *#SWfcfH^&tiSDSCftlBtt. 

HJ«K*ffir>fc», fflffiiSff 1 0*C/m i n^S^li 
ft:«FCC«S3n*DSCft«*«^S. F*-* 

[0121] #«W©h^-(C»att2»&SlJ<fcUT«. 

W^tf*«?8©h^-«:8att*5- 
1. C. I. $f-fU*hU*F4. C. I. 7J/7FU 50 



*F1, C. I. <-y-;^^FK C. I . -=fc— y 
>H/trK30, C. I. ^U^F^-L C. 
I. ^<YU*h>0U-2, C. 1. 7^^K^-9 4 
C. I. 7^*;F^I/-15, C. I. *<—isv#7)), 
-3, C. I. >?*y;l/-5, C. I. ^e-y> 
h^U-7, C. I. ^U^F^J->6, C. I. 
■^-^-^yj->4, C. I. s<-is? ? #0-^6 
SWiLttt, HIS, ^F^A^xn- 

-jWxd-s, ^>-tf^xn — G, A-v^>F-{x 
P-NCG, *-h^>U-* x ?5Cmia, ^'J^r 

^U>^ ■^>^^>^U>^G > ^F^AU^F, 
A^-?^>hu^F4R, ^t7?>^U^FWy^ 

[0122] g/c, #|^©h^~£^/&7}:7;U;^- 

ffi b+-t ux®M-?z>m^c^ yxontebtDifimtt 



> F U 7 F 1 , 2 , 3 , 
0. 11, 12, 13. 

2 1. 2 2, 

3 9, 4 0, 

5 3, 5 4, 

6 8, 8 1, 



4, 5, 6, 
14, 15. 



7. 8, 9, 
16, 17, 



1 9 
3 8 

5 2 

6 4 

112, 114 

2 0 6, 2 0 7 



2 3, 

4 1 , 

5 5, 
8 3, 

12 2, 
2 0 9, 



3 0, 

4 8, 

5 7, 
8 7, 

1 2 3 
C. I 



3 1 . 
49. 
5 8, 
88, 



3 2. 

5 0. 

6 0, 
8 9, 

16 3. 2 0 
fc"£0<> b^J 
1 0, 1 



1 
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3 
5 
6 
9 



*U?H9, C. I . ^* 7 F U 7 F 1 . 2 , 
3. 1 5. 2 3. 2 9. 3 5fW6tl^. 
[0123] **>S«»**arttffl Lt «>*t)4^ 

y )i & 5 -mt&<Dmw<D*fr ui> 0 
viszmmmtLxi*. c. 1. v;K>hu^Fi ( 

3, 8. 2 3. 24. 2 5, 2 7. 3 0. 4 9, 8 1. 
82, 83. 8 4, 100, 10 9. 121, C. I. 
7=* W-^U? F9, C. I. V^-<> h^^U7 
H8, 13. 14, 21, 27. C. I. fwX^c-* 
AV^U^M^OMm C. I. *<-W*U? 
Fl. 2, 9. 12. 13, 14. 15. 17, 18. 
2 2. 2 3. 24, 27, 29, 32, 3 4, 35, 3 
6, 3 7, 38, 3 9. 40, C. I. 
* U v b 1 . 3, 7. 10. 14, 15, 21. 25. 

2 6. 27, 2 8&<Dmmmm&mtfp>ti2>. 
[oi24] *©fls©»aa?Bi lx. is7>mm&m 
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n±LX\Z. C. I. t , ^>h^;L-2. 3, 15. 
16, 17, C. I. C. I . 7i/ v 

C. I. tr 

^>h-/xn-l, 2, 3, 4. 5, 6, 7, 10, 
11. 12, 13. 14, 15, 16, 17. 2 3. 6 
5, 7 3. 8 3. C. I. /*?h-fxn-l. 3. 20 

[oi26] ctihtzmiz, tmmnz i o ot»Kc» 

Ut, 0. 1— 60BSSP, »*0<«0. 5-201 10 
[0127] 49HBtcft& ht-tfBUtSKB, 

i»B^3i^ASi, mmmm, m&mt 

ur^6flnJfta-;u, x-y-. x^x hJU-^-oin 
[0128] ^/c s;ji/3 ^.-) Agft*-5 ji 

x, sfe^ji itoim • !mx««ttf*. *©flh©t» 

[0129] h^-cctei^r flf«SJ@4, 30 

W^)J:bIii^2 0m l /ga± <»(C3 0-4 0 0 

t-tt^i ooaM^ur^y^iKBNko. 01- 

8fifiSB, »t L< WO. l-5ffll8Jffiffit-5©^ 

[ o i 3 o ] tti/y ffiWKjec. auMbR 

I^fr>y3->7^X 4 */y a-Vaf-Ok &M^t4 
^y=2->*^;k -fVlsifftL Wf&S£W 

r&2/5>*?r ?*y >*»l -/*<b^» 

[0131] h^-©3K«ffiRaW^tt*|^±3«Sft: 
^A % ffi$S. 7^5iOA, -fey^A, tt. 

T>?*>CDft&&IR0K4b«i: ?#>M*'1'S'9 50 
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A, **>K^*t<"5A. **>EX ha>?">A<D 

dt»«f ; T-**^ h©*Hry>Hftd*l: gMbWSt 

m.ittr <4m<Dim%tr<{m<t&m; 

"yVyA hO*P*«3R»**«*tf6ti*. **Ct> % 1Mb 

^^>^hD>f^A 4 f^>l-?nV^A© 

[0 13 2] HCc^©J:5tt#ffJ»**h^-k:8S]!no 
rfcst*. f7D>, #y ? vfbtr-y 7 ? 

fRtfMB ; ^ ^<Ii*-#>cdsp#7 *3Wb^f» ; x^r y 

[0 13 3]*»W©htHt +t'J7i»fflLTI 

ccffli**»d©**yr4Lr», gesf&o^nrc^fc 

fb0& -*$\>k ra^WK v>#>, ^PA, *± 

aofti* */uacx* ft 6<d^ * A:WKfb«r»jft $ ft 

20-3 00/i mOtfltf 1 *** * y L 
[0134]*t»J 7fi : F©SItt, X^ U>*«M1 % 

r^yjuaBiB, vy=i->jfc«« % ^sr*»«fli. * 
y x ^ f - jvmmcoi p * * tc mm. snti^ 

[0 1 35 J *JWH©l-*-tt, 8BEtt*m*h^-tt^- 

x£A % 10, ig, ^y^^^A, XX, S 

iS, r>^^e>. ^•j'j'jA, t'xvx, ^K^A V 
^;U->^a, ^>^/>, -fe ^^?>, ^?>^f 
> v ^^^^A©cfc9&^JS<b©^a^<DS^fe^ 
^Cf6n^>o cn6«ifigiBR7Wb«ifflff<3!>^ffi«iffl«rJ6 

[0136] Cft60BBtttm«Ti»tt-T-S«S2 Mmfii 
T. »SKtt0. 1-0. 5 MmSSOfc03WJf*L, 
ht-^cM3^6f tOtttMiWll 0 01 

mmtctt U2o-2oo sssb. «fcc»s l < \zmmm 
i o o ssspcc^f 140-1 50 maMtfi&i**. 
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m^Uv^^^^ Na,PO 4 *»}fi*iBttlL0C» 

^gooorpra^iii, 6 3*ac»os-t±b^/c e c 
CCCCaC 1 ^CCSSftlL, »/htt«**t4 * 

•X^U>#fii* 7 535 

♦ x^;l^**/;bT*U U- hi£S& 2 5 SB 

• t?tf^;l/-c>-fe*>^fif* 0. 3 SB 
•1.1 -fcf^ (4-b *~;l/) ->^n-\^^> 

#y#-#*-h UY>f-milOOOO) 8 SB 

— >T>#fegU(C. I. f^>h^-15) 6 SB 

•IMt#i;£?U>«ffll (^13 2 0 0, iI8mgKOH/g) 5SB 

•ffc^3(15) 2515 

Jl/5;b<fcOrtS«3*mttOte. C<Drtg3»12 1. 3 SB 

BB>&»J-C*-S2. 2* -77^ (2, 4-isjt*)W< 

MfB*^tS^f**tCtaAU@lK^:9 0 0 0 r p m 

6 5 3 BSBKfSS t*/cf&, 8 0 °C"C 1 0 H$RHK 

^tt, wfe^T- ( i ) zmc 
[0140] com&frf- ( i ) ©ro^«BPF*»w 

&D1B6. 0 mm, TJ*PJ»*«0. 9 9 2, RJBS 
WMHtttO. 0 2 9. R^JgO. 9 5 0*I©ht- 
ttflil 0fI8fc%-e£>o/t e $/c, iSKZwWy? 

iC5, 44ppmt^io/c 0 

[OUllSE/c, ( 1 ) CDT E MlrC£&\BiM 

[0142] Jg{C. ( 1 ) <DDSCfttir*ft-z> 

[0143] JbfESfeSH 1 (1)10 0SB&C2* Lt t fife 

8&ft±#J£ ur^+ify *jut?^if >^teaufcBfc* 

(4v>;*M(*(BET: 27 0m l /g) 1. 5SB£ 

( 1 ) <t L/C 40 
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- hatt?*^ h** 1/7 (^j^k^s : 4 5 Mm) 

( 1 ) *Bi«ufc. 
[0145] mmm < 2 > - < 9 > 

Hfiffl ( 1 ) (cfc^SW*, a 1 te7rr9r9M<D&mm 
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•ttffl < 1 ) CC*5l>T, 1. (4-t'Fn + 5/ 

^+ V — ^^l/7x Jl/<h 1 , 1-tfX (4-tFP 

e^L/c^b^B* 1 5S«cLfcfBttmB« ( 1 ) tmm 

iclx. uamw&BL* (IK it«fflt/r>h^- 
( 1 ) *$<fcOfJ:t««3S«*J ( 1 ) *MHOfc. C<Dt\M 

mm&MLT < 1 ) onffi£m¥*Mt-?&D 1 »e . 0 

m m , TiSR»K« 0 . 9 7 5, n&KMMHH* 0 . 
0 3 7, PW&ffiO. 9 5 0*«|CE)ht-tt^ttl2i» 

cn6 h^-*(0^S(D^«T«rtfo/c<hC5, 30 0 
p p m~C#>ofc 0 

[0147] cn6»6nfcttT-©PJfflSffl»Ti»fi^ 
&D1 (Mm) . Ti&RJKBL PIJBfltWUHKcoc^T 

[0 14 8] ( 1 ) : 1, 1 -t'X (4-fc Ko^>7 

*~;10 ^a^*^>#y#-;K*-h (^-r>f- 

1 0 0 0 0) 

(2) : 1 -^^^;l/-l, 1 -hfX + V 
14500) 

(3) :2-^(3-^W-4-tKD4 : V7x- 
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0 0 0) 

(4) ip-^-j/ty-^^xz-ji/ii, i - 

6 0 0) 
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• C. I . F U 7 F 1 12 

• ^U^7-^- b ( 1 ) 

• >(b^ (15) 

C<bCcJ:9^^LL/c^c^mu, ^-fe*>^a^F-(l 
0) £f#/c. C(D^-fe'>^a^ ( I 0) (DTOB^^l^ 
^SDHJ6. 0 um. W-tymZmtO. 9 50, 
RffJStI*SM!Mte:0. 0 3 6, RffJgO. 9 5 0*rS© 



l 0 03f5 



5SP 
1 0SP 

00, Sil5mgKOH/g) 5 SB 

2. 535 

tf -o/ciC^, 3 0 p pm-C&o/c 
[0151] C(Dv-fef>^a^ (10) 10 0SBfc:*t0 

/cWtiW^aW (BET : 30 OraVg) 1. 

t-(io) *mc 0 

[0 152] ^6CC|gv-fe'>^ h^- (10) lUtm 
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m) 9 3Ut*m&\sX. msi-f^ssm— 
zmmm ( i o ^isjit 
[0 15 3] m&m (ii)^(i3) 
wmm do) «:fcw4«i^rsr. ii2cc^Ta$#<D#3E 

MT5ffe«, SCjBM (10) H«<D#ffi-C, h^- ( 1 

i ) - ( i 3 ) , Rzfrj&nmmmi ( i 1 ) - ( 1 
*4t®d i (Mm) . *m?m&.* pim&mm<amcr> 

CO 1 54] tt«»g« ( 2 ) 

(10) MUH4>(cimSL. JffllWffll'r 

*XS**KL/fcf6tt«Jft« (10) tmmccLx. tl 
Wam&Bfr (2) , tk«ffivtf>* b + - (2) teJ; 
0*lt«ffl3i«&J (2) £P3i{0/t o c©Jt«ffl»®tt^ 

( 2 ) ©RtiSiSt^fi^D 1 tt6 . Oum, ¥ft 
RJBS«0. 9 15, RJgffi«iSfflS«0. 0 3 6, R 
TftgO. 9 5 0*^<Dh^H$T-tel 4fl^%-C^o 20 
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[0155]*& % C<Dv-fe'>*«^F- < 1 0) CDTEM 

[0156] C<Dv-fe'>*^T- (10)©DS 

[0 15 7] JttMB&W (3)^(5) 
»BS0» (10) (cfcttite**. ^2(c^*rSK>«r^M 

(10) |Hjj£<D# Jt^fe&T ( 3 ) - ( 5 K 
bT- (3) - (5) , aufifc«fflZ^a»5R*«S0 
(3) ~ (5) *SBKLfc. fcfc, S-te*(c*5W4^jl/ 

$mm do) «caws. 

coi58] jimm (io)-(i3), tommm 

(2) - (5) rWftnfctt^ORfflSfflKTiSrtft^ffi 

di (Mm) , wra#flt n«K«awBa«coc^r« 

Tg|2K:g<Ltf>£ 0 
[0159] 
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[0 160] ^IrSga 1-13 RO'ltgffiJ 1 ~~ 2 

coi6i] mn*M*wM-7znzx&mmLtc*3v- 
-) -c&s. 

[0162] ltefjl 1 ©Bi®JIJ#f*<!: AtK© 

<Dj}fticmjz<Dffl&m. (^a-fexxf- f> -chsibkj 

[0163IMF7A1 ttBtHMrc. -^^ss 2 

[0164] -x^-c. *(DBnmm*m 1 < a 



>»S4 2, ->T>feJfi<£g§4 3. *5«fcO'^'7^ 4> 
felg#il4 4 a^sdorte BBt F 7 A 1 CC»fp« 
Itl^CxOT, ±famfe©-fxP-fiR#!ffltt*«LhfE 

[0165] cpfaiS^^^ H40«, 5^En©^[S]«CiS7t 

f?ai ii^cii^a-ciHieigaiisn^.. 

[0166] myt i ±«c^fiK$n/c±ie^ 1 &© 

-fxa-lSW, StIcF^a 1 <t«t»Mi£^;l/F4 0 

t ©- iiis-r *ia*rc . 0-5624 
^ur>-^-rT^m?S4 Qfrh^mw*^ v Aouxwm 

0 . h 4 0 onmmicm'XWz {-xm. 

so to 1 6 7 ] tpfsaiK^Ji/ h 4 oicWitv-r-sigife©^ 
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[0 168]«T, |Hj«{C^2fe(Dv-b'>^ h^-iii 
ft. Sfr3fe©->T> h^-Hift. S4e©^7j^ht 

[0169] 6 3«— 2S&Mn-?~C . -^Cl£^>Pt|Sia 
-^6 4 (C^Iob^TCC^^^Ttti^g^JU h 4 0 

co 170] h*— n««A%K5A l^e^rae^ 

;U h 4 0 -lK3?-r & tc&<D—WtoM' WTXtt, h ^ - 

t itmmfe-c^ -ir* mm 4 9 a> 6 epao sns. -e©EP 

Jjn«ffitt0!l*.«+ 1 0 0V~+2 kV©$SKT&£. 
[0171] h"?A 1 #>e>4JfS5i!jfc^JU h 4 0^© 

m~f&3fe©h^- mm<D-'Xm&x.m<.ci<5i>x> - 
■'Xmwu -763 Rvmmm h ± -mmmtt 5 2 «4>m 
Igaf^u h 4 0 frhlffiS* z> c <t tpjte-e**,, 

[0172] ttJRIJIg^.rt, h 4 OttcmMZMcVfrt) 
7-Mfttt. 3 *J4>H^3f-c^ h 4 0 20 

z^KMnn-? 6 3 iw^&awt^©* -f 5 >^"C 

S2CDH^ti}ti*-C*-5lE^tP^*&jll$n. -iJCfiJ? 
'^7^#vW7XliS4 8*>6— *g?P-7 6 35C 
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[0173] &m*p^<Dimie?mTik. ^mm**- 

h 4 0 tcts&93t h ^-flMMMst 5 2 d!§S3n, A 
*F7A1 <t«iM®tt©A^TX£EPJnrr&C<!:K:J: 

0. e^«P(ce^$n-r«c^e3f<;i'h4o±^ 

[0 1 7 4] H?ISte¥^h^-(i. JStIc K7AI i ©^j 

[ 0 1 7 5 ] U&2 5*C. fB*t?g^5 5%8J*£T. fcj: 
0'iag3 2-C, ffi*miS7 5%^T> 4& (A48iif 

EP^&S«:5#fl»ii:U K^-O^b^ffiitS-a-S* 

- n ( 1 ) ~ ( 1 3 ) Rmmm&m ( 1 > 

~ (2) Kot,sT7 - U> hHJR*tTCV t§e>ftft: 

hro hiijft£?g*e©JiSKoi>Tf¥f5t,7i:„ 
[0 1 7 6 ] Ji(±©l¥ffiMm?r^3«:$id?)S. *fc. 

ia«^^a i ©v ? * > y tc o 1 > x m 4 $ <t * s . 
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#mii&m-ciztfjm<D u-y- t- -a >*-lbp- 
ex (++y>ass!) it'j^-x^tfl^IKOFtwefc* 

■7 A 7 0 ±©*l£¥ h ^-*BOBBt<* K 5 AK^LT 
(,>£i"J-:>--7 1 ©Site^U- K7 2 CCi 9 
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